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MURRAY 
DEMOUNTABLE 
-  CROWSNEST 


SPEEDILY  OPERATED 
BY  OILMAN 
ADAPT_ABLE 
INEXPENSIVE 


Regardless  of  traffic  condition 
you  can  service  low  lamps,  high 
lamps  and  lamps  atop  standard 
whether  they  overhang  the  street 
or  are  at  the  curbing,  with  a 
MURRAY  DEMOUNTABLE 
CROWSNEST. 


Mount  it  on  a  light  commercial 
truck.  One  man  operation  and 
small  truck  maintenance  assure 
return  of  first  cost  in  a  short 
time. 


METROPOLITAN 
DEVICE  CORPORATION 


1250  ATLANTIC  AVENUE 
BROOK  LYN  •  NEW  YORK 


Coupon  for  convenience 
in  requesting  details. 


METROPOLITAN  DEVICE  CORPORATION 

1250  Atlantic  Avenue,  Brooklyn,  N.  Y.  Title  .  .  . 

Please  send  photographs  and  specifications  of  the  Murray  Company 

Demountable  Crowsnest.  ^  ,  , 

Address 
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Our  Plans  for  a  1934 
“Electrical  World’' 

Nearly  forty-eight  hours  of  discussion 
and  planning  for  a  better  "Electrical 
World!”  That  occurred  last  week  when 
editors,  circulation  men,  salesmen  and  pub¬ 
lishing  executives  got  together  in  New 
York  and  submitted  their  ideas  and  sug¬ 
gestions.  The  resulting  plans  will  bear 
fruit  in  the  pages  of  the  magazine  very 
quickly.  This  meeting  of  many  men  was 
more  than  a  get-together.  It  welded  every¬ 
body  into  enthusiastic  support  of  the 
electrical  industry  and  the  service  that 
may  be  rendered  to  this  industry.  For  the 
electrical  industry  is  well  on  the  way  out  of 
the  depression.  All  believed  that  "Electri¬ 
cal  World”  could  be  of  even  greater  service. 
Needless  to  say,  the  editors  are  pleased 
that  the  faith  engendered  by  this  meeting 
permits  them  to  go  forward  at  once  with 
plans  long  held  in  abeyance  by  the  de¬ 
pression.  Watch  us  step!  Pardon  our 
enthusiasm ! 
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Some  people  seem  to  be  disturbed  by  a 
renewed  wave  of  publicity  out  of  Wash¬ 
ington  and  in  some  states  based  upon  the 
long-continued  Federal  Trade  Commission 
investigation.  We  are  not.  We  hold  no 
brief  for  mistakes  and  errors  made  by  a 
minority  of  the  industry  in  the  past,  but 
we  know  that  the  industry  of  today  knows 
better  and  behaves  better.  These  super¬ 
ficial  irritants  raked  up  from  the  past 
should  not  be  permitted  to  obscure  the 
picture.  There  is  a  good  job  being  done 
today  and  there  is  still  a  big  job  to  do. 
This,  and  not  politics  or  newspaper  stories, 
should  engage  the  attention  of  electrical 
people. 


That  reclosing  breaker  idea  used  down 
in  Georgia  should  apply  to  all  kinds  of 
service — page  S71, 

Seelye  of  Detroit  has  some  good  ideas 
on  a  1934  model  of  distribution  lines — 
page  574. 

Rescue  of  serviceable  cable  from  junk 
means  good  housekeeping,  a  task  that  even 
top  engineers  are  now  giving  major  atten¬ 
tion-  page  576. 
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On  the  Threshold 
of  a  New  Electrical  Era 

Electric  power  is  accepted  by  industry 
as  the  best  power.  Electric  light  stands  supreme 
in  comfort,  conv^enience  and  adequacy.  Electrical 
communication  has  made  one  great  family  of  the 
world.  These  things  are  recorded  to  the  glory  of 
electrical  engineers. 

What  remains  to  be  done?  The  answer 
of  the  electrical  engineers  is  that  there  is  far  more 
to  be  accomplished  than  has  been  done — or  even 
dreamed  of.  But,  unfortunately,  the  answer  of  too 
many  non-technical  electrical  industry  men  shows 
less  imagination  or  courage.  The  engineer  group 
is  familiar  with  the  imperfection  of  present  accom¬ 
plishments,  with  the  knowledge  of  recently  devel¬ 
oped  new  products  and  new  technology,  with  rea¬ 
sonable  expectations  from  the  research  workers. 
The  non-technical  group  too  frequently  has  been 
concentrating  only  upon  the  business  vexations  that 
came  with  the  depression  and  the  New  Deal.  But 
the  engineers  have  the  truer  knowledge  and  the 
better  perspective. 

At  this  time  the  electrical  industry  should 
follow  the  advice  of  Marcus  Aurelius  and  “go  for¬ 
ward  by  the  straight  path,  pursuing  your  own  and 
the  common  interest.’’  In  industry,  electricity  is  rep¬ 
resented  largely  by  the  motor  only.  Electric  heat, 
electrochemical  processing,  air  conditioning,  elec¬ 
tric  control  and  numerous  embryonic  industries  that 
will  become  full-fledged  in  the  near  future  offer 
great  possibilities.  One  talks  about  600  kw.-hr. 
per  home  per  year,  when  the  actual  accomplishment 
of  4,500  kw.-hr.  per  year  is  to  be  found  in  several 
^  instances.  One  looking  at  the  new  equipment  de¬ 
veloped  in  recent  years  should  appreciate  the  enor- 
;  mous  amount  of  technological  obsolescence  that  is 


certain  to  create  a  huge  replacement  market. 
There  are,  at  least  figuratively,  anti-complacency 
bombs  nearing  completion  in  research  laboratories. 
In  manufacture,  in  transportation,  in  the  home,  on 
the  streets — electricity  and  electrical  products 
promise  contributions  far  larger  than  those  made 
in  the  past. 

Electric  power  in  the  future  will  be  so 
cheap  that  its  use  will  be  abundant.  Electrical 
products  and  services  will  be  so  numerous  that  their 
aggregate  volume  will  stagger  the  imagination. 
Present  markets  are  unsold,  new  markets  will  be 
opened,  present  costs  will  be  reduced  enormously. 
This  great  boon  for  mankind  will  not  be  stopped 
by  artificial  barriers  such  as  legislation,  taxes,  lack 
of  money  or  a  host  of  real  and  imaginary  handi¬ 
caps.  This  is  the  future  of  the  electrical  industry. 
It  is  not  a  prophecy,  but  a  reasonable  assumption 
based  upon  knowledge  and  rational  perspective. 
Electrical  industry  men  will  work  enthusiastically 
to  bring  this  future  to  hand.  The  work  is  here 
to  be  done,  the  incentives  exist  and  the  handicaps 
are  minor.  Stimulated  by  their  environment  and 
firm  with  faith  in  the  future,  electrical  men  are 
going  forward. 

With  Proper  Instruments 
Wiring-Checks  Pay  Well 

Creeping  inadequacy  is  an  insidious  dis¬ 
ease  to  which  industrial  wiring  systems  are  pecu¬ 
liarly  susceptible  in  changeful  times.  Periodic 
check-ups  of  voltage  regulation,  load  incidence  and 
internal  feeder  layouts  are  increasingly  important 
under  present  conditions  of  business.  Industrial 
codes  put  a  premium  on  intensive  production  dur¬ 
ing  allotted  hours  of  work  and  warrant  a  more 


critical  attitude  on  the  part  of  the  engineer  toward 
wiring  adequacy.  J:A’en  partial  shutdowns  of  serv¬ 
ice  in  a  manufacturing  plant  cannot  be  viewed 
tolerantly,  for  recent  improvements  in  wiring  de¬ 
vices,  switches,  fuses  and  instruments  go  far  to¬ 
ward  putting  circuit  performance  on  a  firmer  basis 
of  reliability  and  efficiency  than  of  old. 

Complete  sets  of  recording  instruments 
regularly  calibrated  represent  a  first-class  commit¬ 
ment.  It  is  not  enough  to  depend  on  occasional 
thesis  W'ork.  by  neighboring  senior  students  in  engi¬ 
neering  in  keeping  industrial  wiring  layouts 
modern.  The  organization  of  analytical  work  for 
plant  staff  handling  in  times  where  costs  are  favor¬ 
able  should  go  hand-in-hand  with  better  records. 
The  relation  between  surplus  wiring  capacity  and 
flexibility  of  service  deserves  engineering  study  in 
connection  with  fluctuations  in  production  volume. 
Materials,  equipment  and  methods  are  now  avail¬ 
able  by  which  to  attack  wiring  betterment  prob¬ 
lems  on  a  large  and  profitable  scale  in  industry. 

Voltage  Regulation  Benefited 
by  ‘‘Smooth*'  Tube-starters 

Lamp  voltage  can  change  considerably 
without  attracting  notice  provided  it  does  not 
change  too  rapidly  or  too  often.  This  is  a  physio¬ 
logical-psychological  factor  which  has  not  had  full 
play  in  balancing  the  economic  factors  that  deter¬ 
mine  where  v’oltage  regulation  is  best  effected.  In 
fact,  practically  every  element  of  technique  in  a.c. 
practice  conspires  to  inject  abrupt  dips  in  voltage 
that  are  follow’ed  by  equally  abrupt  moves  to  com¬ 
pensate. 

Perhaps  nothing  can  be  done  to  amelio¬ 
rate  the  abruptness  of  non-motor  loads  coming  on. 
But  much  more  can  be  done  to  relieve  the  step-by- 
step  motor  starting,  which  inevitably  creates  a  cur¬ 
rent  jolt  at  each  transition.  Since  much  of  the 
quick  adjustment  at  the  regulator  follows  the  fre¬ 
quent  starting  of  motors,  it  will  pay  to  explore  the 
possibilities  of  retarding  and  “smooth”  types  of 
motor  starters  as  a  way  of  circumventing  the 
high  cost  aspects  of  built-in  line  capacity  and  its 
supplementary  regulation  equipment.  Could 
motors  be  prevented  from  imposing  their  frequent 
sharp  dips  in  voltage  the  occasion  for  incessant 
regulation  would  be  greatly  reduced.  Among  the 
possibilities  which  await  adaptation  to  this  field  are 
the  electron  tube,  the  various  forms  of  rectification 
and  the  carbon  pile  rheostat. 


How  Much  Free  Service 
Should  a  Utility  Render? 

Has  servicing  without  charge  reached  the 
burdensome  point  in  utility  circles?  Some  com¬ 
panies  have  begun  to  think  so  and  believe  that  the 
time  has  arrived  to  take  account  of  stock  in  these 
practices  before  extending  them,  if  indeed  curtail¬ 
ment  is  not  in  order.  Customers  in  many  localities 
have  come  to  expect  a  great  deal  as  a  result  of 
pioneer  work  by  the  power  companies  and  the  ten¬ 
dency  to  go  to  these  organizations  for  advice  on 
all  sorts  of  electrical  matters.  Good  reason  exists 
for  keeping  well  inside  the  bounds  of  sound  busi¬ 
ness  practice  in  aiding  customers. 

The  use  of  electricity  will  grow  too 
slowly  if  this  work  is  transferred  to  organizations 
lacking  the  customer  viewpoint,  but  this  problem 
wdll  be  far  less  difficult  if  the  interested  parties 
agree  to  solve  it  on  the  basis  of  fair  prices  and  alert 
response  to  public  needs.  It  would  be  timely  to 
investigate  the  whole  problem  of  free  service;  to 
find  out  whether  uniform  policies  should  be  estab¬ 
lished  by  utilities;  the  charges,  if  any,  to  be  estab¬ 
lished,  and  the  desirability  of  allocating  service 
w’ork  to  different  groups  in  the  local  industry. 

Massachusetts  Takes  a  Stand 
for  Justice  and  Good  Service 

Courage  and  discernment  went  hand- 
in-hand  last  week  (Electrical  World,  April  14. 
page  558)  in  the  Massachusetts  commission’s  re¬ 
fusal  to  order  a  rate  cut  for  the  Lynn  Gas  &  Elec¬ 
tric  system  in  the  face  of  falling  revenue  and  un¬ 
controllable  cost  increases,  forced  by  the  recovery 
program,  despite  sound  management  and  better 
service  per  dollar  of  customer  money  than  would 
have  obtained  under  municipal  ownership.  When 
has  a  regulating  commission  previously  taken  the 
political  risk  of  putting  down  in  cold  figures  the 
superior  economy  of  private  ownership  in  an  im¬ 
portant  local  rate  area? 

Had  times  been  normal,  the  board  might  have 
ordered  a  change  in  rates  with  the  idea  that  a  cut 
w'ould  stimulate  usage  enough  to  offset  the  losses 
in  a  short  time,  but  not  so  here.  The  radicals  may 
rant,  but  the  facts  are  with  the  Bay  State  Board, 
and  the  unanimity  of  its  finding  adds  weight  to  its 
conclusion  that  the  Lynn  company  is  doing  a  good 
job  for  a  fair  price  in  its  territory. 
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Faster  Reclosing  Breakers 


Needed 


By  J.  T.  LOGAN 

Operating  Engineer 
Georgia  Power  Company 


If  heavy-duty  service  is  to  realize  the  advantages 
which  radial  feeders  and  light  tie  lines  have 
gained  through  automatic  reclosing  breakers 
speed  of  action  will  have  to  be  increased. 

Present  applications  restore  normalcy  within  one 
to  two  seconds  following  90  per  cent  of  tripouts, 
says  author,  and  then  points  a  way  to  further 
improved  service. 


T1 1 FL  ra])i(lity  with  which  the  industry  has  accepted 
the  practice  of  instantaneous  initial  reclosing  of 
circuit  breakers  is  an  indication  that  the  ])ractice 
is  fundamentally  sound,  when  properly  applied,  and  re¬ 
sults  in  material  improvement  in  service  to  customers. 
Until  breakers  with  very  much  faster  closing  character¬ 
istics  than  those  now  available  are  manufactured  this 
practice  will  probably  he  limited  to  radial  feeders  and 
light  tie  lines  serving  intervening  loads,  as  the  sluggish¬ 
ness  in  closing  even  the  most  modern  breakers  would 
prevent  returning  heavy  trunk  or  tie  lines  to  service 
before  possible  instability  occurred  between  generating 
centers.  High-speed  breakers  for  this  class  of  service 
might  reduce  the  number  of  tie  lines  required  to  provide 
stability  by  making  it  possible  to  clear  a  fault  on  one 
line  and  return  it  to  normal  operation  before  instability 
results. 

Practically  all  feeder  and  many  tie  line  (44  kv.  and 
below)  breakers  on  the  Georgia  Power  Company’s  sys¬ 
tem  have  been  equipped  for  instantaneous  initial  reclos¬ 
ing  where  the  breaker  mechanisms  are  adaptable  to  fast 
reclosing.  The  19.33  performance  record  for  the  reclos¬ 
ing  duty  cycle  we  are  using  almost  exclusively,  viz.. 
0-15-120  seconds,  .shows  a  decided  improvement  over 
the  1932  record.  This  great  improvement  is  traceable 
to  more  alert  inspection  and  maintenance  of  breakers 
and  lines,  better  tree  trimming  and  improved  automatic 
reclosing  relay  schemes. 

In  order  to  eliminate  the  possibility  of  errors  in  the 
performance  record  the  following  tabulation  lists  only 
the  circuits  where  accurate  records  are  kept : 


Number  Failuret 

of  Breaker  . - Keolosure* - .  Lock-  to 

Volts,  Kv.  Tripouts  First  Second  Third  outs  Reclose 

66  0 .  30  28  0  I  I  r 

.  460  408  14  2  36  6 

58-0 .  475  430  29  4  12  9 

22.0  .  9  8  0  I  0  0 

6  6  .  12  10  0  I  I  0 

♦  0 .  24  12  3  4  5  0 

Total .  1010  896  46  13  55  16 

Percent...  100  88.7  4.5  1.3  5.5  1.6 


‘Heclosure  after  which  the  breaker  remained  closed. 

tFailures  traceable  to  reclosing  control  equipment .  9 

Failures  traceable  to  breaker  mechanical  faults .  7 

Failures  to  reclose”  are  omitted  from  number  of  “breaker  tripouts”  in 
order  to  give  a  better  idea  of  the  reclosing  probability. 


The  improvement  made  in  1933  is  shown  by  the  fol¬ 
lowing  comparison : 

Number  . - Reclosure* - -  Lock-  Failure 

of  Breaker  First  Second  Third  outs  to 

Tripouts  . - Per  Cent - >  Reclose 


1932  1,042  77.9  15.7  3.9  6.7  29 

1933  .  1,010  88.7  4.5  1.3  5.5  16 


♦Reclosure  after  w  hich  the  breaker  remained  closed. 

Customer  service  improvements 

The  average  industrial  customer  is  not  in  position  to 
co-ordinate  his  motor-control  equipment  with  instanta¬ 
neous  restoration  of  voltage  without  assi.stance  from 
control  experts.  We  have,  therefore,  adopted  the  policy 
of  investigating  the  customer’s  equipment,  without  cost 
to  him,  and  furnishing  recommendations  as  to  desirable 
changes.  Our  power  sales  engineers  arrange  for  the 
investigation  and  are  our  most  ardent  advocates  of  in¬ 
stantaneous  initial  reclosing.  It  is  through  this  procedure 
that  we  are  able  to  convince  the  customers  of  the  value 
of  proper  time-delay  undervoltage  protection.  A  con¬ 
servative  estimate  would  he  that  within  the  past  three 
years  motors  aggregating  50.000  hp.  have  been  properly 
protected. 

In  applying  the  reclosing  duty  cycle  of  0-15-120  sec¬ 
onds  we  have,  in  many  instances,  ignored  derating  fac¬ 
tors.  During  the  past  24  years  we  have  experienced 
more  than  3,000  tripouts  of  breakers  equipped  for  instan¬ 
taneous  initial  reclosing,  and  in  more  than  200  instances 
the  breakers  reclosed  before  the  fault  had  cleared  and 
were  con.sequently  required  to  interrupt  the  short  circuit  a 
second  time  within  one  second.  To  date,  not  one  breaker 
failure  is  traceable  to  the  second  opening,  or.  as  a  matter 
of  fact,  to  the  third  or  fourth  openings,  which  in  the 
writer’s  mind  indicates  that  too  much  significance  has 
been  attached  to  the  time  interval  between  breaker  opera¬ 
tions  in  establishing  breaker  interrupting  capacities. 

That  faster  closing  breakers  will  be  needed  in  the 
future  is  no  longer  a  question  of  speculation.  While  we 
are  now  able  to  maintain  satisfactory  service  on  feeders, 
where  industrial  loads  are  properly  protected,  with 
breakers  that  make  the  round  trip  from  close  to  open 
and  close  again  in  4  second,  the  disturbance  could  be 
considerably  reduced  through  faster  breaker  operation. 

Faster  relaying  of  circuits  is  just  as  important  as 
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2,000  4pp0  6000  8.000  K),000 
Kilowci+ts 


Rcclosing  performances  compared 


The  left-hand  chart  .shows  the  load  supplied  a  38-kv.  bus 
where  all  feeder  breakers  were  equipped  for  reclosinp  duty 
cycles  of  (i-l,")-120  seconds.  The  chart  at  the  right  shows 
the  load  sui)plied  a  .IS-kv.  bus  where  the  feeders  were 
equipped  for  reclosing  duty  cycles  of  60-60-60  seconds. 

( 1  )  Two  feeders  supplying  a  total  load  of  5,500  kw. 
tripped  simultaneously.  Both  feeder  breakers  reclosed 
instantly.  Obviously,  no  service  was  interrupted. 

(2)  Same  as  (1)  except  only  one  feeder  supplying 
1,500  kw.  was  involved. 

(3)  One  feeder  tripped.  The  feeder  breaker  reclosed 
in  one  minute.  The  loss  in  revenue  by  the  power  com¬ 
pany  from  350  kw.-hr.  lost  in  load  was  negligible  com¬ 
pared  to  losses  of  the  industrial  customers  wlu)se  processes 
were  altnormal  for  seven  minutes. 


faster  closing  of  breakers:  however,  the  prohleni  of  co¬ 
ordinating  operation  of  higli-tension  transformer  fuses 
with  relays  necessitates  delaying  the  time  for  tripping 
the  breakers.  For  small  transformers  usually  ^  second 
delay  in  tripjiing  is  sufficient  to  provide  fuse  selectivity ; 
however,  for  large  transformers  it  is  sometimes  neces¬ 
sary  to  delay  the  tripjn'ng  as  much  as  one  .second,  if  full 
selectivity  is  obtained.  The  time  lost  in  relaying  is  very 
valuable,  and  it  is  hoped  that  some  economical  method 
of  protecting  small  transformers  will  he  developed  which 
will  give  selectivity  with  feeder  breakers  equipped  for 
high-speed  relaying. 

Completely  suitable  means  for  removing  and  restoring 
excitation  to  synchronous  motors  and  condensers  have 
not  yet  been  provided.  The  relay  for  ])er forming  this 
duty  should  he  able  to  distinguish  l)etween  trouble  on 
the  feeder  supplying  the  motors,  or  condensers,  and 
trouble  on  another  feeder  su])plied  from  the  same  bus, 
or  even  on  the  supply  source  to  the  transmission  sub¬ 
station.  The  reactance  of  small  synchronous  motors  and 
condensers  is  usually  so  great  in  com])arison  to  that  of 
the  feeder  that  the  pump-back  from  this  class  of  e(iui]v 
ment  is  about  as  great  for  faults  anywhere  on  the  trans¬ 
mission  system  as  for  those  on  the  high-tension  ter¬ 
minals  of  the  transformers  sujqdying  the  motors  or 
condensers.  This  complicates  the  task  of  removing  ex¬ 
citation  ])roix'rly.  The  fields  could,  of  course,  he  re¬ 
moved  for  any  disturbance,  hut  this  procedure  is  very 
undesirable  if  ]>ossihle  to  avoid.  Rapid  removal  of  the 
excitation  on  this  class  of  e(|ui])ment  is  es.sential  to  satis¬ 
factory  application  of  instantaneous  reclosing,  as  failure 
to  do  so  ]X“rmits  maintaining  the  arc  too  long  for  instan¬ 
taneous  reclosing,  thus  necessitating  some  delay  in  re¬ 
closing  the  breakers. 

In  ( )ctoher.  19.S2.  after  experimenting  with  the  0-120 


seconds  reclosing  duty  cycle  we  adopted  the  0-15-120 
seconds  cycle.  This  was  l)ecause  of  the  greater  value  of 
the  second  reclosure  when  preceded  by  an  instantaneous 
reclosure.  This  is  particularly  true  on  lower  voltages, 
where  tree  limbs  are  the  chief  source  of  trouble.  Breaker 
performance  under  this  latter  reclosing  duty  cycle  has 
been  entirely  satisfactory,  therefore  we  can  see  no  rea¬ 
son  for  reverting  to  only  two  reclosures. 

Instantaneous  reclosing  has  not  been  applied  to  under¬ 
ground  cables  on  our  system,  as  the  records  indicate  too 
large  a  percentage  of  permanent  cable  faults.  Neither 
has  the  practice  been  extended  to  indoor  breakers, 
largely  because  most  of  our  indoor  breakers  control 
underground  circuits. 

Favorable  results  obtained 

Having  done  considerable  ])ioneer  work  in  connection 
with  instantaneous  initial  reclosing  of  circuit  breakers 
we  receive  many  requests  for  information  on  various 
phases.  One  inquiry  that  should  l)e  of  general  interest 
is :  What  percentage  of  the  load  is  actually  held  by  this 
]>ractice?  The  answer  is  that  we  are  actually  holding 
from  90  to  100  per  cent  where  the  customer’s  control 
equi])ment  has  been  properly  co-ordinated. 

Surplus  Capacity  Cut 
Shown  by  1933  Figures 

That  the  increase  in  industrial  activity  during  1933 
had  an  immediate  effect  on  electrical  energy  consumptifm 
is  well  known.  But  to  discover  how  individual  electric 
jiower  com])anie.s  have  fared  in  the  general  upward 
swing,  to  find  where  normal  margins  between  installed 
capacity  and  peak  demand  are  being  approached  or  ]ier- 
haps  exceeded,  where  additional  generating  and  distribut¬ 
ing  equipment  may  shortly  he  needed,  where  the  growth 
of  industrial  loads  indicates  a  market  for  motors,  control 
apparatus  and  line  material,  where  the  greatest  progress 
has  been  made  toward  building  up  domestic  consumption 
and  where  ])resent  subnormal  use  points  to  opportunity 
for  develo])ing  a  market — to  answer  such  (piestions  as 
the.se  calls  not  for  general  averages  hut  for  detailed 
statistics. 

Such  statistics  on  operations  in  19,33  are  shortly  to  be 
jHihlished  in  the  Annual  .Supjdement  to  hdLKcTRic.U 
World.  Data  will  he  given  on  137  systems  in  the  100.- 
OOO.OOO-kw.-hr.  class  in  the  United  States,  as  well  as 
others  in  Canada  and  Mexico.  Of  that  number.  25  bad  B 
a  total  output  exceeding  1,000.000,000  kw.-hr.  This  is 
two  more  than  in  1932.  All  hut  four  of  the.se  had  a 
larger  output  than  in  1932.  Eight  of  them  overshot 
their  1931  figures;  seven  surpassed  lSk30;  three  ecpialed 
or  exceeded  their  jmevious  maximum,  not  counting  two 
others  that  were  not  in  full  operation  in  1929.  Severa: 
more  missed  it  by  narrow  margin. 

Of  these  25  returns  four  show  generating  peaks  as 
high  as  94  per  cent  of  capacity,  or  higher.  Three  are 
from  wholesaling  companies  and  heavy  loading  of  their 
plants  is  not  surprising;  the  other  one,  however,  repre¬ 
sents  diversified  service  on  a  system  with  the  unusuai 
load  factor  of  55  per  cent. 

Meanwhile,  the  weekly  figures  point  to  a  growing 


572 


ELECTRICAL  WORLD  4^  APRIL  21,  1934 


dustrial  consumption  in  1934.  To  this  will  be  added, 
later  in  the  year,  the  rising  lighting  loads. 

Excess  cajiacitv  that  may  still  exist  on  one  .system  is 
of  little  help  to  a  company  in  another  i)art  of  the  coun- 
trv.  National  or  regional  averages  tell  but  a  part  of  the 
story.  Only  a  study  of  individual  cases  will  show  where 
opportunity  beckons. 

Chart  a  Practical  Guide 
to  Code  Wiring  Adequacy 

By  JOHN  W.  SHALLENBERGER 

Consulting  Engineer,  Bridgeport,  Conn. 

Stress  t)n  “adetjuate  wiring”  to  meet  ever-increasing 
cleniands  for  higher  standards  of  lighting  and  for  more 
ix)wcr  focuses  on  the  calculation  of  feeder,  main  and 
branch  sizes.  Limits  imposed  by  the  National  Electrical 
Code  are  not  intended  to  take  care  of  all  factors  in¬ 
volved,  being  directed  at  .safe  heating  within  insulation 
limits. 

Especially  on  the  larger  industrial  and  commercial  sys¬ 
tems  is  it  necessary  to  remember  that  lamp  efficiencies 
and  motor  |)erformance  sutTer  unless  excessive  voltage 
drops  from  inadequate  wiring  are  avoided.  Architects 
and  plant  engineers  should  find  the  accompanying  chart 
an  aid  to  specifying  adequate  wiring.  It  covers  both  d.c. 
and  60  cycle  a.c.  in  conduit  where  separations  are  onlv 
those  due  to  conductor  insulation.  The  a.c.  values  are 
for  95  j)er  cent  power  factor  (assumed  for  lighting 


alone),  85  i)er  cent  for  lighting  and  small  motors  and  80 
per  cent  for  motors  alone.  These  assumptions  provide 
f(jr  a  large  proportion  of  the  installations. 

Intervals  between  wire  sizes  are  about  25  per  cent 
and  this  makes  it  unneces.sary  for  the  chart  to  be  more 
precise  than  the  apjwoximate  formulas  for  voltage  regu¬ 
lation  upon  which  it  is  based.  A  factor  for  the  apparent 
increase  in  resistance  because  of  skin  efifect  has  been 
introduced  for  the  larger  sizes  of  wire.  E'or  the  larger 
wires  the  skin  efifect  and  inductive  reactance  increase 
rapidly;  therefore,  where  large  sizes  are  indicated,  it  is 
more  economical  to  compute  the  conductor  size  for  a 
fraction  of  the  load  and  then  use  corres|X)ndingly  more 
conductors  in  multiple  for  each  lead. 

.\s  a  guide  to  determining  the  proj^er  voltage  drop 
allowable  in  any  given  case,  the  following  table  is  in¬ 
cluded  as  giving  values  which  are  considered  good 
practice : 


Lighting  Power 

110-Volt  220-Volt  220-Volt 

Branch  .  1  volt  2  volts  1  volt 

Sub-feeder  ....  J  remainder  i  remainder  remainder 

Feeder .  if  remainder  H  remainder  J  remainder 

Total  .  3  volts  ti  volts  10  volts 


Chart  gives  wire  sizes  for  d.c.  and  a.c.  feeder  and  branches 

E'irst ;  Determine  the  amperes  per  conductor  and  use 
this  figure  for  single-phase  and  two-phase  circuits.  For 
three-phase  circuits  multiply  by  0.S166. 

Second  :  Drop  in  volts  is  referred  tf)  same  voltage  as 
that  used  in  deriving  the  amperes.  Drop  to  neutral  in 
il.c.  or  single-phase,  three-wire  circuits  will  be  one-half 
that  on  chart  and  for  three-phase,  four-wire  circuits  will 
be  o.,",77  times  that  on  chart. 
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Restyling  for  better  appearance  is  today  the 
preoccupation  of  producers  who  are  learn¬ 
ing  that  eye  appeal  is  the  first  and  perhaps 
most  powerful  selling  force. 

People  do  not  buy  distribution  lines,  but  they 
have  to  look  at  them.  And  what  the  lines 
represent  must  be  sold.  So  why  not  give  a 
little  thought  to  their  appearance? 


Distribution  Lines 


sibility  of  avoiding  demands  for  underground  distribu¬ 
tion.  Such  demands  are  very  often  based  directly  on 
objections  to  the  appearance  of  overhead  lines.  A  better 
apjjearing  line  might  satisfy  many  of  the  conditions 
where  the  much  more  expensive  underground  is  now 
considered  necessary. 

Idle  pin  space  avoided 

In  attempting  to  create  a  better  design  certain  elemen¬ 
tary  principles  of  good  appearance  should  be  recognized. 
The  first  is  that  the  construction  should  be  neat  and  the 
workmanship  good.  The  ne.xt  is  that  unnecessary  ma¬ 
terial  should  be  eliminated.  On  any  structure,  material 
which  serves  no  useful  purpose  is  fundamentally  un¬ 
sightly.  A  corollary  to  this  is  that  unused  wire  positions 
should  be  eliminated  as  far  as  possible.  A  common 
practice  is  to  provide,  at  the  time  a  line  is  built,  cross- 
arm  space  for  possible  future  wires,  even  though  their 
installation  is  quite  improbable.  For  example,  many 
companies  use  a  standard  six-pin  crossarm  for  any  num¬ 
ber  of  wires  from  two  to  six.  This  unused  space  should 
be  eliminated,  if  possible,  in  an  improved  design. 

.'\  more  jdeasing  configuration  of  the  pole-top  struc¬ 
ture  is  much  to  be  desired.  The  ordinary  square-arm, 
45-deg.  brace  combination  is  anything  but  beautiful. 
There  are  a  great  many  different  ways  in  which  this  pur¬ 
pose  might  be  accomplished,  depending  on  the  judgment 
and  taste  of  the  individual  designer.  They  are  limited, 
however,  by  some  of  the  other  requirements.  The  orna¬ 
mental  arrangements  used  on  street-lighting  poles  may 
be  cited  as  indicating  some  of  the  possibilities. 

Certain  other  practical  requirements  must  be  kept  in 
mind.  The  cost  should,  if  possible,  not  l)e  more  than 
that  of  present  construction.  Proper  clearances  and 
strength  must  be  maintained.  The  general  design  and 
the  parts  used  should  be  adaptable  to  all  variations  in 


POLE  lines  are  the  one  evidence  of  the  power  com¬ 
panies’  existence  which  the  public  has  always  before 
it.  They  are  seen  everywhere  on  streets,  alleys, 
easements  and  private  property.  These  lines  are  being 
built  today  essentially  as  they  were  built  when  the  in¬ 
dustry  began,  and  as  communication  lines  had  been  built 
for  years  before  that.  They  use  the  most  obvious,  simple 
tyi)e  of  support,  an  arm  square  across  the  pole  and  a 
strap  brace  to  keep  it  from  canting.  How  much  thought 
has  ever  been  given  to  improving  the  appearance  of  this 
.structure?  If  a  substation  or  even  a  warehouse  is  to  be 
built  its  architectural  features  are  considered  carefully 
so  that  it  will  look  well  and  correspond  with  other  build¬ 
ings  in  the  neighborhood.  Yet,  where  one  substation  is 
built,  miles  of  distribution  lines  on  wood  poles  are  in¬ 
stalled.  The  most  prominent  feature  of  a  power  com- 
])any’s  facilities  has  had  the  least  attention  given  to  its 
ajq)earance.  There  is  no  doubt  that  marked  improve¬ 
ments  could  be  made  and  at  comparatively  little  addi¬ 
tional  cost  if  the  problem  were  fully  recognized  and 
])roi)erly  approached.  A  new  design  embodying  several 
radical  changes  from  the  older  practice  is  being  tried  out 
by  the  Detroit  Edison  Company  for  locations  where 
good  appearance  is  esj^ecially  desirable.  This  article  dis- 
cus.ses  the  fundamental  principles  on  which  it  was  based 
and  describes  its  most  important  features. 

Aside  from  the  general  desirability  of  having  any 
structure  look  as  well  as  possible,  there  are  two  specific 
reasons  for  improving  the  appearance  of  pole  lines.  The 
first  is  the  effect  of  creating  a  better  impression  on  the 
public,  which,  although  accustomed  to  the  present  lines 
through  long  association,  would,  without  doubt,  react 
favorably  to  an  improvement.  The  second  is  the  pos¬ 


Transformer  installations 

(a)  Street-lightinp  circuit,  two-wire  primary  and 
secondary  straight  through.  Note  crossarm  brace  ex¬ 
tended  for  training  lead  to  primary  fuse. 

(b)  Primary  dead-end.  Crossarm  brace  for  training 
leads. 


Corner  constructions 

(a)  Note  street-lighting  circuit  turned  on  45-deg. 
double  arm.  Secondary  dead-end  on  rack. 

(b)  Buck  arms  used  at  four-way  street-lighting  circuit 
corner.  Primary  straight  through  in  this  instance, 
secondary  dead-end. 
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By  HOWARD  P.  SEELYE 


Engineer  the  Detroit  Edison  Company 


Corner  designs 
in  models 

(a)  Four  -  way, 
primaries  on  same 
level. 

(b)  Four  -  way, 
primaries  on  dif¬ 
ferent  levels. 

(c)  Four  -  way, 
primaries  on  dif¬ 
ferent  levels  with 
arm  horizontal  to 
save  space. 

(d)  Three  -  w’ay, 
tap  on  line  side  of 
pole. 

(e)  Three  -  way, 
tap  on  side  opposite 
line. 


field  conditions  in  order  to  avoid  the  necessity  for  spe¬ 
cial.  seldom-used  materials. 

Conventionalized  tree  form 

The  new  design  described  here  was  worked  out.  keep¬ 
ing  in  mind  all  the  requirements  which  have  been  men¬ 
tioned.  It  is  intended  especially  for  use  on  light 
distribution  lines  in  residential  territory,  where  the  num¬ 
ber  of  wires  carried  is  limited  to  one  primary  circuit 
(two  or  three  wires),  one  street-lighting  circuit  and  one 
secondary  circuit.  It  can  be  readily  adapted  to  other 
conditions  with  more  wires  if  desired.  The  chief  fea¬ 
tures  of  the  design  are  as  follows : 

Poles — No  change  from  ordinary  standards.  Reason¬ 
ably  straight  poles  and  not  overly  large  for  the  strength 
needed  should  lx;  used. 

Primary  Crossarm — The  unusual  configuration  of  a 
slanting  arm  and  a  curved  brace  is  shown  in  the  accom¬ 
panying  illustrations.  This  was  based  to  some  extent  on 
conventionalized  tree  forms  and  is  similar  to  that  used 
on  some  ornamental  street-lighting  poles.  The  arms 
used  are  2^x2^-m.  Douglas  fir,  with  steel  pins  for  the 
insulators.  Arm  and  braces  are  reversible  so  that  they 
may  be  jdaced  on  either  side  of  the  pole,  or  used  as 
double  arms.  Wires  are  tied  in  the  side  groove  of  the 
insulators.  The  wire  spacing  is  made  as  small  as  possible 
tor  compactness,  being  12  in.  where  all  three  primaries 
are  installed.  For  4,800  volts  insulated  wire  is  used  for 
the  middle  wire  to  avoid  trouble  from  accidental  con¬ 
tacts.  A  large  percentage  of  line  has  only  single  phase, 
for  which  the  outer  positions  are  used,  24  in.  apart,  with 
ordinary  weatherproof  wire.  The  slanting  configuration 
IS  believed  to  be  of  some  advantage  in  avoiding  acci¬ 
dental  wire  contacts.  It  should  be  noted  that  the  only 
unused  wire  space  in  this  construction  is  the  middle  posi¬ 
tion  when  single  phase  only  is  present,  since  the  street 
lighting  is  carried  on  a  separate  arm. 


A  clean  line 

Street-liphting  circuit  dead-end  on  double  arm.  Primary 
comer  on  strain  insulators. 


Street-Lighting  Arm — Since  the  street-lighting  circuit 
is  always  two  wires  and  is  normally  spaced  only  14  in. 
apart  a  short  separate  arm  is  installed  at  the  pole  top  for 
it.  This  is  used  only  when  the  street-lighting  circuit  is 
present  and  thus  avoids  unused  wn’re  space  on  a  large 
percentage  of  poles. 

Transformer  Installation — As  shown  in  the  illustra¬ 
tions,  this  is  designed  for  compactness  and  accessibility 
of  parts.  It  has  all  the  necessary  clearances  with  a  mini¬ 
mum  amount  of  space  occupied.  The  transformer  is 
hung  on  steel  plates  bolted  directly  to  the  pole.  Fuses 
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and  arresters  are  mounted  on  a  2x6-in.  arm  on  the  oppo¬ 
site  side  of  the  pole.  The  curved  brace  used  here  for 
the  line  arm  has  an  extension  for  training  the  wire  across 
the  pole. 

Secondary — Ordinary  secondary-rack  construction  is 
used,  which  fits  in  very  well  with  this  design. 

Corner  Construction — Strain  insulators  bolted  directly 
to  the  pole  are  used  at  90-deg.  corners,  avoiding  un¬ 
sightly  buck-arm  construction.  This  type  of  corner  has 
been  long  used  for  farm  line  construction  and  is  just 
as  suitable  here.  A  number  of  variations  of  three-  and 
four-way  corners,  as  worked  out  on  a  small  model,  are 
shown  in  one  of  the  illustrations.  The  90-deg.  street¬ 
lighting  circuit  corner  is  made  with  the  small  arm  placed 
to  bisect  the  angle.  The  wire  being  small,  this  arrange¬ 
ment  is  strong  enough  and  saves  pole  space. 

Cost — The  cost  of  this  type  of  construction  is  not 
greatly  different  from  that  of  the  old,  conventional  type. 
Savings  are  made  by  the  smaller  arms,  the  elimination 


of  unused  space  and  the  cheaper  construction  at  coi  iit-rs. 
The  chief  element  of  increased  cost  is  the  insulated  wire 
necessary  for  the  third  phase  if  it  is  installed.  No  gen¬ 
eral  cost  figures  for  a  large  amount  of  construction  are 
available,  but  it  is  anticipated  that  the  new  design  will 
not  increase  the  average  cost,  and  a  reduction  in  cost  may 
Ixi  found  wdien  a  reasonably  large  amount  is  built. 

Consideration  of  this  new  design,  in  view  of  the  re¬ 
quirements  for  improved  appearance  previously  enumer¬ 
ated,  will  show  that  it  fulfills  them  well.  It  eliminates 
unused  material  and  unused  wire  space  to  the  greatest 
possible  degree  and  introduces  a  new  and  more  pleasing 
configuration.  While  individual  opinions  on  this  point 
may  differ,  the  majority  who  have  seen  this  construction 
in  place  have  expressed  their  approval  of  its  appearance. 
It  has  sufficient  strength  and  proper  clearances.  The 
parts  are  comparatively  few  and  of  universal  application. 
All  these  advantages  have  been  gained  at  no  appreciable 
increase  in  cost.  It  is  believed  that  the  desirability  of 
better  appearing  lines  is  evident  and  that  this  design  is 
at  least  a  step  in  the  right  direction. 


Duct  Splices  Rescue  Cable  from  Junk 


By  T.  G.  HIERONYMUS* 

Kansas  City  Power  &  Light  Company,  Kansas  City,  Mo. 

A  'l'  A  typical  over-all  total  cost  of  $52  for  each  sidice 
in  No.  3/0,  three-conductor,  13.2-kv.  cable,  the 
-C  Kansas  City  Power  Light  Company  is  now  en¬ 
gaged  in  making  117  duct  splices  which  will  convert 
about  161  short  pieces  of  various  voltages  and  sizes  that 
have  been  cluttering  up  the  warehouse  for  years  into 
about  44  standard  lengths  of  cable.  More  than  just 
the  economy  of  transforming  useless  into  usable  mate¬ 
rial  can  be  credited  to  the  undertaking.  About  45  reels 
will  have  been  made  available  for  credit  return,  cable 
storage  space  is  greatly  reduced  and,  of  considerable 
importance  in  these  days,  work  is  being  provided.  Two 


Kansas  City  utility  finds  that  duct  splices  not  only 
salvage  cable  but  release  reels  for  credit,  reduce 
cable  storage  space  and  provide  employment. 

splicers  and  a  helper  will  lie  employed  for  several 
months,  a  crew  of  reel  handlers  will  have  many  hours 
work  and  the  testing  of  the  finished  cable  will  provide 
occupation  for.  and  thus  probably'  prevent  reduction 
in.  a  number  of  laboratory  emjiloyees. 

There  are  several  methods  of  attack  in  figuring  the 
economies  of  such  a  job  as  this.  For  simplicity  only 
the  relation  l>etween  the  junk  value  of  copjier  and  lead 
in  short  lengths  of  cable  now  on  hand  to  that  of  a  new 
cable  of  standard  conduit  section  length  (405  ft.)  is 
taken  into  account.  The  cost  of  stripping  lead  and  in- 


*rrom  paper  to  Eniiineering 
Conjercnce,  Missouri  Valley 
Electric  Association. 


Duct  splice  kept  to 
small  diameter 

This  splice  is  for  13.2-kv.,  tiiree- 
conductor  belted  cable.  In  the 
conductor  joint  the  outer  iayer 
of  strands  is  bent  back  and  tlie 
renter  core  cut  and  butted 
topether.  Alternate  strands  of 
the  outer  layer  are  cut  back. 
The  long  strand  of  one  side  is 
butted  apainst  the  short  strand 
of  the  other  side.  All  are  bound 
in  piace  with  biack  anneaied 
'ron  wire.  Tiie  strands  are  then 
sweated  solid  topether  ajid  the 
iron  wire  removed.  Note  the 
pieces  of  copper  shieldinp  tape, 
"d,”  which  are  iaid  below  the 
lines  of  jointure  of  the  sheath 
to  prevent  scorcliinp  tlie  insuia- 
tion  durinp  tlie  lead  hurninp 
process. 


Sections  through  Centers  ot  Splices 
o(  =  Copper  Shielding  Tape 


,'Bumoni  teac/ sheaf h 

Af  ^ 


r 


H  —  1 


i3.2*3C  Belted  Cable  Duct  Splice  ^ 


Appy  be/f/i  thicker  than 
factory  belt  from  lead  " 

to  lead 


Insulation  to  be  Is  times'  I  1*  C  ^  Interleave  outer  layer  of  conductors, 

farfnTM  inxi ikrfinn  nC  ^  ‘C  L.  ,*4-  n-f 


factory  insulation  of 
conductors 


butt  inner  layers  at  center  of  joint 


Size 

Cable 

1  Solice  Dimension  as  Lettered  1 

A 

B 

D 

E 

H 

400MCM 

li 

2 

16 

15 

62 

J'/4  1 

VoBSS 

10  »4 

14 

10 

48 

2^16  1 

Fuse  lead 
sheaths  iogetherf*- 

copper  shieldinq  tape  "  ol 

Belt  Stepping 
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Duct  Splices  Scheduled,  March  7,  1934 

Kansas  City  Power  &  Light  Company 


Average  Finished 

No.  of  Finished 

Total  No. 

No. 

Voltage 

Length,  Ft. 

Reels  or  Lengths 

Pieces 

Splices 

13.200 

350  to  550 

26 

71 

45 

4,500 

350  to  550 

4 

18 

14 

600 

350  to  550 

14 

72 

58 

44 

161 

117 

sulation  from  the  copper  is  not  considered.  A  machine 
for  such  work  is  available,  and  as  storeroom  men  do 
the  work  in  spare  time  this  item  can  be  neglected  and 
only  the  salvage  value  as  the  price  obtained  in  the  open 
market  today  be  considered. 

Today’s  value  of  junk  copper  is  $0.06  and  of  lead 
$0.0325  per  pound.  New  No.  3/0-3C-13, 200-volt  belted 
cable  costs  $1.42  per  foot,  including  testing,  etc.  One 
foot  of  such  cable  contains  4.98  lb.  of  lead  and  1.56  lb. 
of  copper.  The  total  salvage  value  is  $0,256  per  foot. 


A  comprehensive  series  of  tests,  including  bending, 
tensile  strain,  current  carrying  capacity  and  insulation, 
were  made  at  the  start  of  the  work  to  determine  best 
techniques  of  splicing  and  resultant  qualities  of  the 
joints.  From  these  it  was  readily  apparent  that  much 
greater  care  is  necessary  in  making  duct  splices  than 
ordinary  manhole  joints.  This  is  because  the  thickness 
of  the  duct  splice  must  be  kept  at  a  minimum  and  it  is 
not  possible  to  apply  any  considerable  amount  of  extra 
tape  for  insulation.  It  was  found  better  also  to  step, 
rather  than  to  pencil  down,  the  mill  insulation  on  each 
side  of  the  conductor  joint.  Each  standard  length  of 
cable  as  built  up  from  the  short  pieces  is  tested  on  its 
reel  for  dielectric  strength  and  resistance  before  con¬ 
signment  to  stock. 

Curb-Accident  Efforts 
Effective  for  Ohio  Edison 


$1.42  New  cable  cost 
— 0.256  .lunk  value 


$1,164  Net  difference 

405  Length  in  standard  section 

$471.42 

10.00  Testing  rehabilitated  cable 

$461.42  Net  saving 

$52.00  Cost  of  I  duct  splice 
0.51  Salvage  value  of  cable  in 

• - -  the  splice 

$52.51 


$461.42 

- —8.67 — Number  of  splices 

52.51  that  can  be  made  per  sec¬ 
tion  and  break  even 

405.00  Total  length 

- = - -  _  42  ft. 

9.67  No.  of  short  lengths 
42 

2  ft.  lost  in  making  each 
—  splice 

44  ft.  —  shortest  economi¬ 
cal  length 


Therefore  it  appears  economical  to  splice  nine  short 
sections  of  cable  together  to  produce  one  -105-ft.  usable 
length  of  cable.  To  make  such  a  splice  requires  the 
following  material  and  labor: 


No.  3/0-3C-13.2-Kv.  Kansas  City  P.  &  L.  Duct  Splice 


Material 


27  rolls  small  paper  tape,  at . 

$0.0384 

$1. 

04 

4  rolls  large  belting  tape . 

0.40 

1. 

.60 

1  3x48-in.  lead  sleeve,  241b . 

0.0555 

1. 

33 

2-lb.  sheet  lead  strips. .  . . 

0.07 

0. 

.14 

1  roll  1  {-in.  cotton  tape . 

0,  20 

0. 

05 

1  pint  No.  21 9  compound . 

0.04 

0. 

04 

1  oz.  Sterine . 

0.02 

0 

02 

5  ft.  No.  1 6  black  annealed  iron  w  ire . 

0.01 

0 

05 

.Miscellaneous,  including  gas  for  lead  burning,  coal  oil  for  fur¬ 
nace,  wiping  rags,  special  tools,  etc.,  estimated . . 


$1.00 


Total  material. 


$5.27 


Labor 

2daya,  one  splicing  crew  (2  men)  at .  $10.08  $20.16 

7 days,  one  extra  splicer .  6,08  12.16 

Uiour, eight  men .  4.84  4.84  $37.16 


Supervision .  .  3.72 

Total  labor .  $40.88 


Engineering  and  development  cost .  5.95 

Total  cost .  $52.00 


^ote;  1  he  eight  men  for  one  hour  are  the  labor  crew  that  handles  the  reels  and 
'able  as  required  by  the  splicer. 

One  of  the  splicers  applies  the  tape  and  the  other  splicer  does  the  lead  burning. 


Accident  prevention  team  activities  of  this  utility 
have  in  four  years  decreased  the  lost-time  accidents 
from  56  to  9. 

That  accident  prevention  activities  actually  yield  a  de¬ 
crease  in  lost  time  and  human  suffering  is  shown  by  the 
comparison  of  figures  for  the  last  four  years  of  the  lost¬ 
time  accidents  of  the  Ohio  Edison  Company,  Akron, 
issued  recently  at  the  time  of  the  1933  divisional  contest 
banquet.  In  1930  the  report  shows  there  were  56  lost¬ 
time  accidents,  which  number  decreased  to  22  in  1931, 
fifteen  in  1932  and  only  nine  in  1933.  All  employees 
except  the  Akron  general  office  staff  are  grouped  into 
safety  teams  of  approximately  50  members  each.  All 
teams  completing  the  year  without  the  loss  of  any  time 
from  personal  injuries  are  the  company  guests  at  the 
annual  safety  dinner,  and  the  division,  of  which  there 
are  three,  Akron,  Springfield  and  Youngstown,  having 
the  best  safety  record  for  the  year  is  presented  with  a 
safety  trophy. 

Each  safety  team  has  a  chairman  and  secretary  and 
holds  a  conference  meeting  monthly  at  which  safety  sug¬ 
gestions  and  recommendations  are  offered  by  team  mem¬ 
bers.  Committees  are  appointed  to  investigate  these  and 
carry  them  out  if  they  are  found  to  be  feasible.  In  these 
group  meetings  protective  devices,  care  and  inspection 
of  equipment,  unsafe  practices  and  physical  hazards  are 
discussed  and  corrective  measures  agreed  upon. 

Division  records  compared  for  1933 

Of  the  seventeen  teams  on  the  property,  thirteen  of 
them  were  entirely  free  of  accidents  in  1933.  The  total 
of  nine  accidents  represented  a  total  number  of  days 
lost  of  12,580,  of  which  12,000  is  accounted  for  by  the 
fatal  injury  of  two  employees  in  the  Youngstown  divi¬ 
sion  (National  Safety  Council  classification).  In  all,  the 
company  employed  1,427  during  the  year,  who  worked  a 
total  of  3,564,596  hours,  so  the  number  of  days  lost  is 
small.  The  Akron  division,  which  won  the  1933  contest, 
had  only  one  accident,  involving  132  days  lost  to  a  tele- 
])hone  operator  not  included  in  the  contest,  and  had  a 
total  number  of  hours  worked  of  1,616,277.  Correspond¬ 
ing  figures  for  Springfield  are  one  accident,  157  days 
lost  with  473,008  hours  worked,  and  Youngstown  seven, 
with  12,291  days  lost  and  1,475,311  hours  worked. 
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Utility  Cuts  Municipal  Rate; 


Use  Jumps 


By  R.  A.  MITCHELL 

Secretary  to  Vice-President 

Louisiana  Power  &  Light  Company,  Algiers,  La. 


I\ITIATI\’E  of  jirivate  enterprise  in  the  manage¬ 
ment  of  an  electric  utility  as  contrasted  with  the 
lethargy  of  governmental  operation  is  strikingly 
shown  in  the  results  obtained  at  Donaldsonville,  La., 
under  both  forms  of  ownership.  Installation  of  induce¬ 
ment  type  domestic  rates  permitting  an  aggressive  mer¬ 
chandising  program  has  been  largely  responsible  in 
building  residential  load  and  decreasing  the  average 
cost  per  kilowatt-hour  since  the  abandonment  of  munici- 
])al  ownership  in  this  town. 

'I'his  community,  located  on  the  west  bank  of  the 
Mississippi  River  85  miles  north  of  New  Orleans,  in 
the  commonly  referred  to  “sugar  bowl”  of  Louisiana,  is 
primarily  a  trading  center  for  outlying  sugar  and  rice 
plantations.  The  1930  census  shows  its  population  to  be 
3,788,  an  increase  of  only  43  persons  during  the  past 
decade.  Approximately  40  per  cent  of  the  1930  popula¬ 
tion  consists  of  negroes,  who,  if  customers  of  a  utility 
company  at  all,  are  usually  minimum  users.  Industrial 
activity  in  Donaldsonville  is  limited  to  a  small  ice  plant, 
machine  shops  engaged  in  repairing  sugar  mill  machinery 
and  other  small  miscellaneous  industries  ordinarily  found 
in  almost  any  munici])ality  of  similar  size.  The  town 
has  always  been  and  still  is  ])rimarily  commercial,  its 
economic  life  being  almost  wholly  dependent  upon  the 
agricultural  success  of  neighboring  planters. 

Sale  pays  cost  of  fire  service  and  street  lighting 

Prior  to  August,  1929,  the  city  of  Donaldsonville 
operated  a  municipally  owned  electric  and  water  system 
with  what  might  be  termed  “slightly  better”  results  than 
other  plants  of  like  ownership  in  Louisiana.  Upon  dis¬ 
posing  of  its  utility  properties,  the  city  relieved  itself 
of  all  bonded  indebtedness  outstanding  against  its  elec¬ 
tric  and  water  systems  by  transferring  these  obligations 
to  the  purchasing  company,  receiving  a  sizable  cash  pay¬ 
ment  and  service  warrants  in  an  amount  estimated  to 
care  largely  for  the  city’s  street  lighting,  fire  hydrants 
and  other  service  bills  for  a  period  of  25  years.  Pre¬ 
ceding  the  transfer  of  ownership,  the  residential  rate 
for  electric  service  was: 

15  cents  ix'r  kw.-hr.  for  the  first  50  kw.-hr.  per  month 

12  cents  per  kw.-lir.  for  the  next  100  kw.-hr.  per  month 

10  cents  per  kw.-hr.  for  the  next  100  kw.-hr.  per  month 

8  cents  i)er  kw.-hr.  for  all  over  250  kw.-hr.  per  month 

Plus  an  additional  surcharge  of  15  per  cent  to  the  above  rates. 
Minimum  charge — ^$1.25  per  month. 

The  residential  electric  rate  provided  for  in  the  fran- 


Accompanying  a  60  per  cent  rate  slash  with  an 
aggressive  merchandising  program,  this  utility, 
absorbing  a  municipal  plant,  gains  400  per  cent 
increase  in  use. 

City  turns  its  electric  business  over  to  a  utility  and 
in  addition  to  liquidating  the  bonds,  gets — 
cash  to  boot 

25-year  service  warrants  for  street  lighting 
and  fire  hydrants, 
a  chance  to  reduce  town  taxes, 
a  64  per  cent  reduction  in  average  residential 
rate. 

four  times  as  many  kilowatt-hours  per  home 
per  year. 

chise  granted  the  private  company  at  the  time  of  pur¬ 
chase  called  for  the  following  schedule : 

For  the  first  four  rooms,  20  cents  net  each  month  per  room  and 
10  cents  net  each  month  for  each  room  in  excess  of  four  rooms 
and  9  cents  net  per  kw.-hr.  for  the  first  6  kw.-hr.  per  room 
per  month,  6  cents  net  per  kw.-hr.  for  all  additional  energy 
used  per  month. 

Minimum  Charge — Based  on  the  number  of  rooms,  but  not  less 
than  $1  net  per  meter  per  month. 

Also,  at  this  time,  a  general  residence  service  rate 
was  installed  to  encourage  a  larger  use  of  electric  appli¬ 
ances  in  the  home.  This  new  rate  was: 

$2.50  net  each  month  for  the  first  four  rooms  and  10  cents  net 
each  month  for  each  room  in  excess  of  four  rooms ;  and 
9  cents  net  per  kw.-hr.  for  the  first  6  kw.-hr.  used  per  room  per 
month, 

3  cents  net  per  kw.-hr.  for  the  next  100  kw.-hr.  used  per  month, 
2  cents  net  per  kw.-hr.  for  all  additional  energy  used  per  month. 
Minimum  Charge — Based  on  the  number  of  rooms,  but  not  less 
than  $2.50  net  per  month. 

In  January,  1930,  five  months  after  the  advent  ot 
private  operation,  the  energy  steps  of  the  residential 
lighting  rate  were  voluntarily  reduced  to  8  cents  and 
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Donaldsonville  Homes  Use  635  More  Kilowatt-Hours 
at  One-Third  the  Unit  Cost 

July,  1929  July,  1933 


Number  residential  customers  .  337  413 

Kesidential  kw.-hr.  sales  for  month .  5,601  26,472 

Kesidential  kw.-hr.  sales  twelve  months 

ending  .  66,205  349,734 

Kw.-hr.  sales  per  residential  customer..  16.62  64.10 

Kw.-hr.  sales  per  residential  customer 

twelve  months  ending  .  204.94  S39.92 

Residential  revenue  per  kw.-hr.  twelve 
months  ending  (cents)  .  16.25  5.S2 


5  cents  and  the  energy  portion  of  the  general  residence 
service  rate  was  lowered  to  the  following : 

8  cents  net  per  kw.-hr.  for  the  first  6  kw.-hr.  used  per  room  per 
month, 

2\  cents  net  jter  kw.-hr.  for  the  next  100  kw.-hr.  used  per  month, 
1  cents  net  per  kw.-hr.  for  all  additional  energy  used  per  month. 

Use  quadruples  with  ^  cut  in  price 

The  kilowatt-hour  sales  per  residential  customer  dur¬ 
ing  the  last  twelve  months  period  of  municipal  owner- 
shij)  were  204.94,  with  the  revenue  per  kilowatt-hour 
for  the  same  period  amounting  to  16.25  cents.  Four 
years  later  the  twelve  months  sales  had  been  increased 
to  839.92  kw.-hr.,  whereas  the  cost  per  kilowatt-hour 
was  reduced  to  5.82  cents,  an  increase  in  sales  of  310 
per  cent,  with  a  corresjxmding  64  per  cent  decrease  in 
cost.  The  twelve  months  sales  peak  was  reached  in 
October,  1932,  when  a  high  of  889.68  kw.-hr.  per  do¬ 
mestic  customer  was  established,  there  being  a  decrease 
since  that  date  due  mainly  to  national  economic  condi¬ 
tions,  local  hank  failures  and  abnormally  low  sugar  and 


out  of  cash  received  for  the  plant  and  the  city  tax  rate 
has  been  reduced  from  114  mills  in  1930  to  94  mills 
in  1933,  making  this  city  have  one  of  the  lowest  tax 
rates  in  Louisiana.  In  addition,  the  city’s  tax  revenue 
has  been  materially  increased  l)ecause  the  tax-free  prop¬ 
erty  which  it  formerly  owned,  jilus  subsequent  additions 
and  improvements  made  by  the  present  owners,  is 
now  assessed  and  subject  to  taxation.  Electric  lines  have 
been  extended  into  the  neighboring  country  and  many 
customers  now  enjoy  the  benefits  of  electric  service  who 
prior  to  August.  1929,  were  unable  to  secure  such  service. 

Machinery  Rehabilitation 
Quickly  Shows  Savings 

Installation  of  new  iron  and  new  coils  in  a  generator 
and  transformer  of  one  user  reduced  heat  losses, 
saved  water  and  conserved  energy.  Cost  liquidated 
in  four  years  in  both  cases. 

By  G.  C.  BROWN 

Central  Station  Division 

Westinghouse  Electric  &  Manufacturing  Company,  Rochester,  N.  Y. 

When  a  piece  of  older  equipment  fails  its  repair 
should  he  reviewed  not  only  from  the  angle  of  the 
cheapest  and  most  rapid  procedure  for  repair,  but  the 
question  of  }X)ssible  performance  improvement  must  be 
considered — true  rehabilitation.  Proof  of  such  state¬ 


rice  jirices. 

The  accompanying  graphic  chart  and  table  illustrate 
the  striking  development  which  has  been  made  by  private 
enterprise  in  building  up  the  residential  electric  business 
in  Donaldsonville  despite  adverse  economic  conditions. 

On  the  date  of  purchase  the  generating  equipment  in 
the  jKiw’er  plant  consisted  of  three  oil  engines  with  a 
combined  capacity  of  730  hp.  connected  to  generators 
with  a  combined  rating  of  620  kva.  Within  six  months 
the  power  company  installed  an  additional  600  hp.  oil 
engine  and  in  January,  1931,  the  local  plant  was  inter¬ 
connected  with  the  1 10,000-volt  high-line  system  of  the 
company.  Power  for  this  high-line  system  is  primarily 
furnished  by  a  134,000-hp.  steam-electric  generating 
station,  but  this  plant,  in  turn,  is  interconnected  with 
several  other  large  stations  of 


ments  are  found  in  typical  examples. 

Thus  an  Eastern  public  utility  owns  and  operates 
major  equipment  of  the  vintage  of  1916.  The  officials 
were  advised  of  the  savings  that  could  be  made  with 
present-day  material  and  designs.  Certain  pieces  of  this 
equipment  were  picked  as  the  most  vulnerable  and  fully 
considered.  Two  of  these  shortly  failed. 

One  of  them,  a  waterwheel  generator,  had  always  run 
at  a  high  temperature — so  designed  and  purchased  by 
the  utility.  The  other,  a  water-cooled  power  trans¬ 
former,  attained  a  high  temperature  and  necessitated  the 
use  of  expensive  cool  city  water. 

An  investigation  of  the  generator  damages  showed 
that  new  coils  would  place  it  in  its  former  operating  con¬ 
dition.  Xormally,  the  negotiation  would  end  here  and 


comparable  size.  This  inter¬ 
connection,  together  with  the 
local  stand-by  plant  and  the 
construction  of  an  entirely 
new  distribution  system,  in¬ 
sures  electric  customers  in 
Donaldsonville  an  adequate 
sup])ly  of  power  at  all  times. 

Donaldsonville  now  has  a 
new  sewerage  system  paid  for 


New  cores  and  coils  in  this 
12,500-kv.  alternator  cost 
S30,000,  but  "paid  out”  in 
four  years  in  energy  savings 
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the  re|)airs  proceed  on  this  basis.  The  manufacturer 
<lecided,  however,  to  investigate  further. 

Improvements  in  generator  iron  had  been  made  and 
were  known.  Applicable  new  coil  designs  had  been 
brought  out.  lletter  designs  of  cooling  fans  and  cooling 
ducts  had  been  introduced. 

How  would  these  affect  the  older  machine?  Could 
they  be  adapted  without  excessive  expense?  Would  new 
factory  tools  and  dies  be  needed?  These  and  many 
other  questions  arose ;  at  the  outset  they  seemed  a  bit 
disconcerting. 

Let  us  summarize  the  computed  results  secured  after 
a  thorough  research,  in  the  following  table : 


Calculated  Losses  at  12,500  Kva.,  11,500  Volts, 
Three  Phase,  60  Cycles 


As  Rewound 

Transposed 

Original 

Transpo.sed 

Coil.s — Xew 

Machine, 

Coils, 

Silicon  Iron, 

Losses 

Kilowatt 

Kilowatt 

Kilowatt 

F'ri<'tion  and  .windasre  .  . .  . 

.  30 

30 

30 

Core . 

.  190 

190 

110 

Arm  I-Il  . 

.  123 

104 

98 

Load  . 

.  100 

90 

90 

Field  im  at  130  defr.  .  . 

.  83 

S5 

8.') 

Total  . 

.  .'.28 

499 

413 

Armature  temperature  ba 

si.s  40 

deg.  C.  ambient .  140  deg.  C.  130  deg. C.  110  deg.  C. 


It  should  be  noted  that  the  coils  had  to  be  replaced. 
At  such  a  time  the  iron  could  be  changed  most  easily. 
The  savings  in  a  year  by  the  use  of  new  iron  alone 
would  be 

8,(XK)  hours  X  kvv.  X  $().(K)77  (cost  of  purchase  power) 

=  $5,297.60. 

The  cost  of  new  iron  approximated  $11,000.  Loss 
savings  would  pay  for  this  in  a  little  more  than  two 
years  and  from  there  on  would  afford  a  profit  or  would 
justify  an  investment  of  approximately  $37,100.  Viewed 
as  a  complete  proposition,  the  savings  accruing  would  be 

8,000  hours  X  115  kw.  X  $0.0077  or  $7,084.00 

Complete  repairs  cost  about  $30,000,  or  the  total  work 
coukl  be  paid  for  in  slightly  more  than  four  years  and 
an  investment  of  about  $50,000  could  be  substantiated. 

Briefly,  the  owner  secured  an  improved,  more  de- 
{lendable  machine  operating  at  a  30  deg.  C.  lower  tem¬ 
perature  by  an  expenditure  that  financed  itself  in  about 
four  year.s — a  true  rehabilitation  ])roject  that  gave  work 
to  iH*ople  and  kept  money  in  circulation. 

Further  to  demonstrate,  consider  the  repair  of  the 
power  transformer.  Coil  failure  necessitated  repair. 
Investigation  showed : 

5,000  Kva.,  Three  Phase,  60  Cycle,  11,000  Volts 


Losses  Iron  Copper 

Old  transformer  .  24, .^00  watts  46, COO  watts 

Xew  coil  and  cores  .  13,900  watts  34,700  watts 

Savings  .  10.6  kw.  11.9  kw. 


Iron — 10.6  kw.  X  8,000  hours  X  $0.01  kw.-hr .  $  848.00 

Copper — 11.9  kw.  X  4,000  hours  x  $0.01,  kw.-hr .  $  476.00 

$1,324.00 

The  total  cost  of  repairs  was  about  $4,800,  or  a  total 
proposition  that  was  self-liquidating  in  about  four  years. 
.\gain  the  new  iron  alone  paid  for  itself  in  about  two 
years.  In  addition  the  cost  of  water  purchased  was  cut 
in  half. 

Without  proper  knowledge  and  supervision  these  in¬ 
stances  would  have  been  merely  coil  winding  jobs.  Fore¬ 


thought  and  investigation  extended  the  repairs  to  a 
procedure  profitable  to  the  owner  and  manufacturer, 
made  it  one  necessitating  the  increased  use  of  labor  and 
one  that  placed  additional  money  in  circulation. 

These  principles  truly  define  rehabilitation.  There  is 
plenty  of  the  sujierficial  repair  work  that  will  come  to  the 
surface  in  the  immediate  future.  It  can  be  made  into  a 
mutually  profitable,  labor-employing,  rejuvenating  pro¬ 
gram  by  intelligent  consideration. 

Few  P.WA.-City  Loans 
Used  for  Competing  Plants 

Recent  announcement  by  the  Public  W'orks  Adminis¬ 
tration  showed  a  total  allocation  of  about  $28,000,000 
to  some  49  local  or  municipal  projects.  Of  this  sum 
about  $14,000,000  was  for  two  county  or  regional  devel¬ 
opments  in  Nebraska.  To  find  out  just  what  the  other 
projects  involved  Electrical  World  wrote  to  the  cities 
asking  what  was  contemplated,  the  total  e.xpenditures 
and  the  date  of  completion  of  the  projects. 

Representative  replies  have  been  tabulated.  In  the 
majority  of  instances  the  P.W.A.  money  was  to  be  spent 
for  an  extension  to  an  operating  municipal  system.  In 
two  major  cases  only  was  it  the  plan  to  put  in  a  com- 
peting  system.  It  is  al.''^^  noticeable  that  in  many  in¬ 
stances  municipalities  spent  'additional  funds  to  extend 
their  systems,  but  that  in  other  cases  only  the  P.W..\. 
money  was  spent.  This  survey  shows  the  magnitude  of 
P.W.A.  expenditures  for  competing  light  and  power  sys¬ 
tems  to  be  quite  negligible.  City  officials  submitted  the 
data  from  which  the  following  is  summarized : 

Terre  Haute.  Ind. — P.W’..^.  $60.0(X).  Total  e.\i)enditure  $60,- 
(KX).  Street  lighting  system  for  business  district.  Completion 
July  1.  1934. 

Burlington,  Vt. — P.W.A.  $77,6)00.  Total  expenditure  $278.(XX). 
Extension  of  present  distribution  system. 

Middlesboro,  Ky. — P.W.A.  $328.(XX).  Total  expenditure  $328,- 
(XX).  Municipal  power  station  and  distribution  system.  Work 
starts  July  1,  1934. 

Tipton,  Ind. — P.W.A.  $170,000.  Total  expenditure  $170,0(XI. 
Xow  purchases  wholesale.  Will  build  a  power  station. 

Belmont,  Mass. — P.W.A.  $16,100.  Total  expenditure  $63,150. 
substation  addition  and  office  building.  Completion  July  1.  1934 

Shelby,  Ohio. — P.W.A.  $160,000.  Total  expenditure  $170.0(X). 
Addition  of  1.500-kw.  turbo-generator  to  power  plant.  Completion 
(October  1,  1934. 

Alexandria,  Va. — Have  not  heard  that  P.W.A.  has  allocated 
funds. 

.-\ugusta,  Ga. — P.W.A.  $1,250,000.  Scheme  is  embryonic  and  not 
yet  fully  authorized.  Uncertain  as  to  final  decision  even  if  allixa- 
tion  is  made. 

Anthony,  Kan. — P.W.A.  $15,000.  Total  expenditure  $60,0(K). 
.A.ddition  to  existing  power  house.  Completion  November  1,  1934. 

Fremont,  Neb. — P.W.A.  $7,300.  Total  expenditure  $28,898. 
Street  lighting  system  installed. 

Columbia  City,  Ind. — P.W..\.  $29,000.  Total  expenditure  $110.- 
(XX).  .Addition  of  turbo-generator  to  power  house  and  e.xtension 
of  distribution  system.  Completion  October  1.  1934. 

Ft.  Collins,  Colo. — P.W..\.  $738,000.  Total  e.xpenditure  $738.- 
000.  To  build  a  new  power  house  and  to  acquire  local  distribution 
system.  Completion  July  1,  1935. 

Chanute,  Kan. — P.W..\.  $25,000.  Total  expenditure  $85,000. 
.Addition  of  2,500-kw.  generator  to  jxiwer  house.  Completion 
July  1.  1934. 

McPherson,  Kan. — P.W..A.  $211,000.  Total  expenditure  $210.- 
530.  .Addition  of  3.(X)0-kw.  turbo-generator  to  power  house. 
Completion  October  1.  1934. 
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Synthetic  Daylight  Aids 
Poor- Vision  Pupils 

Blended  tungsten  and  mercury  light  raises  tone  and 
efficiency  of  half-blind  school  children.  Sixteen  foot- 
candles  on  the  desks  and  12  on  the  blackboards. 

By  W.  R.  FLOUNDERS 

General  Electric  Vapor  Lamp  Company,  Hoboken,  N.  J. 

Some  of  Philadelphia’s  schools  have  rooms  given  over 
to  “sight-saving”  classes.  In  these  classes  are  gathered 
from  all  over  the  city  children  whose  eyesight  is  so  poor 
that  they  are  incapable  of  carrying  on  ordinary  school 
work.  Here  skillful,  specially  trained,  sympathetic 
teachers  are  devoting  their  lives  to  make  it  possible  for 
these  unfortunates  to  earn  a  living  in  some  way  and  not 
become  a  charge  for  public  charity.  Many  of  the  chil¬ 
dren  would  hold  a  book  printed  in  extra  heavy  type 
within  three  or  four  inches  of  the  eyes.  Some  stood 
within  a  foot  or  two  of  the  blackboard  to  read  figures 
three  inches  high  made  with  extra  heavy  chalk.  All 
pictures  on  the  wall  had  the  important  part  heavily  out¬ 
lined  in  India  ink.  .All  the  desks  are  easily  adjustable 
and  movable,  so  important  is  it  that  the  students  should 
he  able  to  use  daylight  to  the  best  advantage  and  also  to 
get  very  near  the  blackboard  or  charts  which  were  being 
studied.  In  spite  of  the  abundance  of  window  area  and 
good,  well-diffused  artificial  lighting,  they  were  espe¬ 
cially  irritable  on  dull  or  rainy  days. 

The  school  authorities  recognized  the  fact  that  there 


thetic  daylight  installation — that  is.  a  unit  containing 
both  incanclescent  and  mercury  tube  lighting  properly 
blended — and  study  the  effect. 

The  results  of  this  experiment  far  exceeded  any  ex¬ 
pectations.  The  ratio  between  incandescent  and  mercury 
tube  lighting  was  carefully  adjusted  to  blend  with  nat¬ 
ural  lighting  on  an  overcast  day.  When  complete  it  was 
impossible  to  tell  where  daylight  left  off  and  artificial 
lighting  began,  so  closely  did  one  merge  into  the  other. 
The  students  were  able  to  see  much  more  easily.  In 
certain  cases  it  was  noted  that  the  student  held  his  eyes 
much  farther  from  the  printed  page  than  he  had  under 
ordinary  lighting.  The  teachers  found  their  supervision 
no  more  difficult  on  a  rainy  day  than  in  fair  weather. 
Many  educational  authorities  and  experts  on  this  special 
kind  of  teaching  had  an  opportunity  to  study  this  instal¬ 
lation  and  all  voiced  approval.  It  unquestionably  had 
stepped  up  the  seeing  power  of  these  unfortunates  to  a 
very  marked  degree.  The  room  is  housed  in  a  rather  old 
building  and  is  24x26  ft.  with  a  15-ft.  ceiling.  Windows 
extend  to  nearly  the  entire  width  of  the  north  side  and 
about  two-thirds  of  the  east  side. 

This  lighting  installation  is  significant  since  it  points 
toward  a  direction  in  which  future  lighting  may  very 
well  go.  The  fact  that  such  expert  observers  as  sight¬ 
saving  class  teachers  and  prominent  educational  and 
medical  authorities  are  convinced  that  in  this  particular 
case  light  that  blends  with  daylight  is  easier  on  the 
nerves  with  uncorrected  light  from  incandescent  equip¬ 
ment  indicates  that  the  nerve  strain  on  people  with  nor¬ 
mal  eyesight  may  be  greatly  lessened  by  artificial  lighting 
which  is  corrected  in  (juality  and  possesses  as  well  the 
other  essentials  of  good  illumination. 


was  much  room  for  improvement  in  the  artificial  lighting 
and  were  eager  to  find  a  solution  of  this  problem.  A 
careful  study  of  the  situation  indicated  that  one  of  the 
major  difficulties  was  the  diflFerence  in  color  between  the 
artificial  and  the  natural  lighting.  There  was  a  marked 
tendency  on  the  part  of  the  students  to  look  at  the  light¬ 
ing  units  when  they  were  energized. 

Accordingly  it  was  arranged  to  equip  one  room  on  the 
northeast  corner  of  the  building  temporarily  with  a  syn- 


A  300-watt  cii’cular 
mercury  vaitor  tube 
and  a  500-watt 
“Mazda”  in  combi¬ 
nation  with  auxil¬ 
iary  equipment  for 
the  mercury  tube 
lf)cated  in  the  re¬ 
ceptacle. 


roMrtenit  Vi.ifihl  i  i.mpang 


Mercury  and  incandescent  units 
in  the  same  luminaire 


Poor-vision  pupils  encouraged 
by  continuous  daylight 

The  synthetic  dayliftht  installation  con¬ 
sists  of  four  semi-indirect  combination 
liKhtine:  fixtures  of  the  ceilinR  type,  each 
containing  one  500-watt  “Mazda”  lamp  and 
one  3(»0-watt  circular  mercury  tube.  The 
auxiliary  equipment  for  the  tube  is  housed 
in  the  cano|>y.  The  average  illumination 
on  the  desk  toi>s  is  16  foot-candles,  on  the 
blackboards  12  foot-candles.  The  utiliza¬ 
tion  factor  is  unusuaily  low  due  to  the 
high  ceiling  and  the  iarger  percentage  of 
space  devoted  to  blackboards  and  windows. 
The  di.stributif)n  of  light  is  unusually  uni¬ 
form. 
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March  Factory  Energy  Far  Above  1933 


INDUSTRIAL  plants  of  virtually  every  kind  are  pro¬ 
ducing  more  goods  and  are  using  much  more  energy 
than  at  this  time  a  year  ago.  Considering  the  latter 
as  a  gage  of  the  former.  rept)rts  received  by  Ei.kctrical 
World  show  an  increase  of  34  jKr  cent  in  March  of 
this  year  over  1933.  This  statement  is  based  on  returns 
accounting  for  more  than  a  billion  and  a  quarter  kilowatt- 
hours.  e(|uivalent  to  half  the  total  energy  sold  by  public 
utilities  to  wholesale  consumers.  The  year’s  increase  is 
considerably  greater  than  in  other  recent  months,  con¬ 
trasting  with  20  per  cent  in  December.  19  in  January 
and  29  in  February.  The  increase  over  March.  1932, 
was  15  per  cent. 

The  gains  over  the  month  in  1933  run  thrcjugh  all 
branches  of  manufacturing  except  food  products,  and 
that  industry  maintained  a  relatively  high  level  through¬ 
out  the  depression.  Improvements  are  indicated  in  capi¬ 
tal  goods  industries  by  higher  figures  in  iron,  metal¬ 
working  and  stone,  not  only  far  above  last  year’s  March 
hut  also  over  January  of  this  year.  Noteworthy  advances 


Automobile  factories  doubled  their  energy  con¬ 
sumption;  rubber  works  likewise.  Iron  and 
steel  mills  using  70  per  cent  and  metal-working 
plants  62  per  cent  more  than  a  year  ago. 

(»ver  the  shorter  as  well  as  the  longer  interval  in  auto¬ 
mobiles.  rubber  and  leather  products  and  textiles  are 
evidence  of  continued  expansion  in  consumer  goods. 

The  attempt  to  analyze  changes  from  February  is 
hampered  by  our  exasperating  calendar,  which  contains 
consecutive  months  differing  by  1 1  per  cent  in  total 
number  of  days  and  by  17  per  cent  when  Sundays  and 
generally  observed  holidays  are  omitted.  If  adjustments 
are  made  on  the  latter  basis  operations  in  March  were 
ai)parently  11  per  cent  behind  those  in  February.  l)ut 
4  per  cent  higher  than  in  January.  If  differences  in  the 
length  of  the  month  are  ignored,  March  shows  a  gain 
over  both  preceding  months — 5.6  per  cent  over  February 
and  7  per  cent  over  January. 
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Index  of  monthly  manufacturing  activity — Total,  North  and  East 

Baite:  .4¥erai;e  month  1933-1935  =  100 
(Corrected  for  number  of  working  days,  but  not  for  seasonal  variation) 

These  data  are  compiled  by  EIlectrical  W’orld  and  are  based  on  monthly  consump¬ 
tion  of  electrical  energy  by  3,800  large  manufacturing  plants  in  various  industries  and 


Industrial  Groups 

All  Industry'  . 

Automobile  (incl.  parts 
and  accessories)  .... 
Chemical  products  (incl. 

oil  refining)  . 

Food  products  . 

Iron  and  steel  . 

Metal  working  . 

Metals  group  . 

Leather  products  . 

Forest  products  . 

Paper  and  pulp  . 

Rubber  products  . 

Shipbuilding  . 

Stone,  clay  and  glass  .  . 
Textiles  . 

•Revision. 


country. 

1931 

1932 

1933 

1934 

New 

„  1  1 

.AlwIgllA  _ 

-North  ( 

l/Gntrftl” 

Mar., 

United 

Feb.. 

StiltGS” 

Jan.. 

Mar.. 

Mar.. 

Feb.. 

£«  n  STi  3  n  (1 
Jan.. 

Mar., 

Mar., 

Feb.,  Jan., 

Mar., 

Mar., 

Feb., 

Jan., 

Mar.. 

lO.'U 

1934 

1934 

1933 

1934 

1934 

1934 

1933 

1934 

1934  1934 

193.3 

1934 

19.34 

19.34 

19.33 

101. .3 

112.0* 

97.7* 

75.3 

98.3 

110.2* 

97.8 

70.2 

105.0 

117.8*  101.8 

80.8 

100.2 

10t».8* 

95.5 

91.0 

95.5 

78.9* 

42.0 

82.0 

89.2*  72.2 

37.1 

91.4 

96.2 

79.0 

41.1 

141.0 

162.8* 

147.5 

115.6 

142.0 

172.0 

149.4 

142.5 

151.5 

171.3*  157.0 

121.7 

115.8 

145.1 

129.2 

101.: 

103.0 

117.5* 

106.0 

101.5 

104.6 

122.6*  114.3 

107.0 

97.8 

112.0 

98.2 

90.’- 

86.2 

89.3* 

76.2 

.50.5 

‘98.5 

l'l‘4..3 

l’l‘6’.3 

’8’2‘.2 

80.0 

88.0*  71.5 

40.8 

88.5 

87.2 

75.7 

54.0 

81.8 

88.6 

78.7 

.50.5 

108.0 

121.1 

107.2 

64.2 

66.3 

71.8*  64.3 

47.2 

94.4 

100.2 

87.8 

,i0.1 

83.6 

88.9* 

77.8 

.50. .5 

105.2 

119.0 

109.4 

69.3 

72.4 

78.8*  67.4 

44.5 

92.1 

95.3* 

83.3 

51.5 

100.0 

124.3* 

89.7 

81.4 

92.8 

112.7* 

72.5 

69.7 

112.7 

166.0*  109.2 

117.9 

92.6 

100.2* 

86.7 

06.8 

97.1 

112.0* 

102.9 

84.7 

48.2 

60.2* 

46.8 

.33.2 

68.7 

67.0*  60.8 

56.3 

85.8 

93.7 

86.2 

58.4 

118.3 

130.3* 

119.8 

95.2 

118.3 

131.7 

128.0 

90.8 

94.0 

108.6*  98.4 

70.0 

101.3 

116.4 

110.5 

97.8 

138.2 

140.2* 

128.6 

68.0 

112.3 

113.7 

113.5 

65.2 

146.3 

146.2 

1.32.5 

67.7 

84.3 

107.6 

91.0 

71.6 

.  .  ■  ■ 

80.7 

88.7* 

74.3 

68.8 

'58.7 

’66.3*  ’41,8 

’I’s.f’i 

I’oi’.A 

m.s 

I’o’s’.o 

104  3 

11!)  .2* 

99.5 

79.0 

‘S3..5 

’89.4 

’7'9‘.2 

'5‘6.5 

138.4 

158.7*  1.32.5 

108.3 

145.0 

167.5* 
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I'he  problem  is  further  complicated  by  code  require¬ 
ments,  whereby  the  permissible  number  of  working  days 
is  in  many  instances  made  to  differ  from  the  correspond¬ 
ing  number  in  other  years. 


importance  on  the  Atlantic  seaboard.  The  imj)rovement 
in  basic  industries  is  again  to  be  noted. 

New  England  as  a  whole  advanced  40  ])er  cent  over 
last  year  and  4.5  per  cent  in  total  over  February,  which 


Improvements  in  East  and  North 

Hit  most  severely  a  year  ago,  the  North  Central  region 
shows  the  highest  rate  of  gain,  48  per  cent,  and  a  loss, 
after  adjustment,  of  only  9  per  cent  from  February, 
while  the  unadjusted  total  shows  a  gain  of  7  per  cent 
over  February.  Automobiles  and  rubber  gained  even 
more  in  this  region  than  nationally,  compared  with  1933 ; 
iron  and  steel  increased  64  per  cent  and  metal  working 
almost  90  per  cent.  Among  consumer  goods  leather 
advanced  39  and  te.xtiles  40  per  cent.  Foods  were  vir¬ 
tually  at  last  year’s  level. 

The  Middle  Atlantic  region  owes  much  of  its  30  per 
cent  rise  to  iron  and  steel,  which  doubled,  to  metal  work¬ 
ing,  which  gained  40  per  cent,  and  to  textiles,  about  30 
per  cent.  Energy  consumption  in  automobile  plants  ro.se 
greatly,  as  elsewhere,  but  that  industry  is  not  of  primary 


corresponds  to  a  decrease  of  11  {)er  cent  when  both 
figures  are  adjusted  for  an  average  working  month. 
Textiles,  important  in  this  region,  were  48  per  cent  higher 
than  a  year  ago  and  metal  working,  second  in  importance. 
68  per  cent.  Chemical  products  remained  at  the  1933 
level.  All  other  groups  advanced. 

South  and  West  participate 

Returns  from  the  South  and  West  are  less  nearly 
complete  than  those  for  other  regions.  Those  now  in 
hand  show  gains  of  22  and  16  per  cent,  respectively,  over 
March  of  last  year.  In  the  South  the  textile  industry 
was  at  a  relatively  higher  level  a  year  ago  than  in  New 
England,  and  now  shows  a  smaller  increase,  amounting 
to  20  per  cent.  Iron  and  .steel,  on  the  contrary,  did  better 
in  this  region  than  nationally. 

In  the  West  gains  are  evident  over  last  year  all  along 
the  line  except  in  the  stone  group,  but  without  exception 
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there  were  recessions  from  February,  most  of  them 
moderate. 

Index  of  monthly  manufacturing  activity,  South  and  West 

Base:  Average  month  1923-1935  =  100 
(Corrected  for  number  of  working  days,  but  not  for  seasonal  variation) 

. - South - ,  - West - , 


Mar.,  Feb.,  Jan.,  Mar.,  Mar.,  Feb..  Jan..  Mar.. 
Indu.strial  groups  1034  1934  1934  1933  1934  19.34  19.34  1933 

All  Industry .  105.1  120.4*  103.9  85.9  111.0  126.3*  118.2  95.8 

Chemical  products  .  161.7  178.0*  167.4  124.7  80.0  91.6*  93.0  70.3 

Food  products  .  122.7  143.0*  134.0  127.2  112.8  130.1*  121.0  108.3 

Iron  and  steel  .  131.8  136.7*  136.1  60.3  . 

Metal  working  .  89.6  98.6*  86.4  63.6  ....  ....  ....  .... 

Metals  group  .  113.2  119.3*  113.2  61.8  69.0  74.7*  71.0  46.4 

Forest  products  .  43.8  60.3*  39.4  28.4  154.0  177.2*  166.4  136.7 

Paper  and  pulp  .  165.4  171.3*  152.2  1.33.5  160.5  161.0  146.6  111.0 

Rubber  products  .  96.3  114.8*  106.8  73.0  114.4  117.0  96.8  27.9 

Shipbuilding .  113.0  148.4*  126.8  96.3 

Stone,  claj'  and  glas>..  .  122.9  122. .5*  190.1  199.9  10.5.3  12.5.0*  117. .5  109.3 

Textiles  .  113.4  13.5.7*  108.0  94.7  . 


1931  1932  1933  1934  •Revision 


Electrical  Marches  With  General  Industry 


Moving  along  the  same  path  with 
the  general  average  of  industrial  ac¬ 
tivity,  electrical  manufacturing  plants 
during  March  increased  their  energy 
consumption  32  per  cent  over  last 
year,  but  the  daily'  average  decreased 
hy  8  per  cent  from  February.  Total 
operations,  however,  irrespective  of 
the  difference  in  working  days,  were 
/  per  cent  greater  than  in  the  short 
month. 

Thi.s  latter  advance  occurred  chiefly 
m  the  group  of  large  manufacturers, 
"Inch  increased  operations  by  15  per 
cent,  proportionate  to  the  longer 
"orking  month.  Diversified  smaller 
companies  reported  about  the  same 
totals  as  in  February',  except  in  the 
^orth  Central  region.  Here  an  in¬ 
crease  was  indicated  averaging  16 
per  cent,  but  in  the  case  of  at  least 
one  appliance  manufacturer  rising 
above  50  per  cent. 


(Index  adjusted  for  26  working  days) 
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Induction  Furnace  Energy 


at  Low  Cost 


With  the  demand  for  5,000-cycle  power  for  induc¬ 
tion  furnaces  steadily  increasing  the  need  for 
the  development  of  efficient  generators  for  such 
application  becomes  apparent. 


By  C.  M. 
LAFFOON 

Power  Engineer 
Westinghouse  Elearic  & 
Manufacturing  Company, 
East  Pittsburgh 


INCREASING  use  of  high-frequency  induction  fur¬ 
naces  for  metallurgical  applications  involving  melt¬ 
ing  and  heat  treating  pure  metal,  steels  and  special 
alloys  has  brought  about  the  need  for  giving  considera¬ 
tion  to  the  generating  unit  for  sup])lying  the  electrical 
energy.  The  particular  furnaces  under  consideration 
utilize  single-phase  current  and  voltage  the  frecjuency  of 
which  is  approximately  5,000  cycles  j^er  second.  It  is 
antici])ated  at  the  present  time  that  energy  refiuirements 
varying  from  25  to  500  kw.  will  be  needed  in  the  near 
future  for  such  furnace  applications  and  that  inductor 
type  generators,  for  motor-generator  set  conversion  from 
(>0  cycles,  of  multiple  construction  for  higher  ratings  and 
hydrogen  cooling  for  improved  efficiency  will  be  the  best 
solution. 

Under  most  favorable  growth  condition,  it  is  exj)ected 
that  the  total  furnace  demand  for  5.(XX)-cycle  power  will 
probably  be  so  small  and  its  transmission  over  appreci¬ 
able  distances  so  difficult  that  it  is  impractical  to  consider 
direct  generation  from  ])rime-mover  type  generating 
stations.  Proj)erties  requiring  5.(XX)-cycle  induction  fur¬ 
nace  applications  will  usually  have  an  adequate  60-cycle 
energy  supply  system  available,  consequently  the  most 
logical  proposition  is  to  utilize  frefiuency-converting 
e(|uipment  to  obtain  energy  of  the  desired  frequency. 

.\t  a  frequency  of  5.CKK)  cycles  the  electromagnetic 
tyiH.'  of  rotating  generator  is  the  best  method  available, 
from  the  standjxjint  of  cost,  maintenance  and  reliability 
for  supplying  tbe  energy.  It  is  ap])arent  from  tbe  stand¬ 
point  of  cost  and  dimensions  that  the  generator  should 
operate  at  high  rotational  and  peripheral  speeds.  With 
the  highest  rotational  speed  fixed  by  tbe  two-pole,  60- 
cycle  induction  or  syncbronous  driving  motor,  tbe  con¬ 
ventional  tyj^e  of  generator  would  require  a  very  large 
number  of  field  poles  in  order  to  deliver  approximately 
5,000-cycle  voltage  and  current.  Since  the  maximum 
rotor  diameter  and  perijdieral  speed  are  fixed  by  stress 
limitations,  the  maximum  value  of  the  rotor  pole  pitch  is 
on  the  order  of  one-half  inch.  With  this  magnitude  of 
}X)le  pitch  there  is  insufficient  s])ace  available  for  tbe  field 
pole  and  its  magnetizing  winding.  Tbe  conventional  type 
of  electromagnetic  generator  with  a  magnetizing  winding 
on  each  or  alternate  poles  is  not  considered  suitable  for 
frecjuencies  higher  than  l.S(XI  to  2.000  cycles  per  second. 

The  iuductor  or  chantjc  in  reluctance  type  of  electro¬ 
magnetic  generator  is  more  suitable  for  tbe  generation  of 


Further  advances  in  the  inductor  type  may  involve 
hydrogen  cooling  as  the  easiest  way  of  getting 
improved  efficiency. 

Additional  economies  must  come  from  improved 
materials  and  more  effective  loss  dissipation. 

5,000-cycle  energy  from  the  structural  standpoint  on 
account  of  the  fact  that  it  requires  only  one-half  the  num¬ 
ber  of  field  poles  to  produce  a  given  frequency'  at  a  given 
.si>eed.  and  it  does  not  require  any  magnetizing  windings 
or  collector  rings  on  the  rotating  element.  These  condi¬ 
tions  permit  of  making  a  simple,  rugged  and  very  reliable 
rotor  without  windings  which  can  be  operated  at  high 
peripheral  speeds,  and  thus  contribute  toward  a  reduction 
in  cost,  weight  and  dimensions  of  the  generator. 

The  design  of  a  5,000-cycle  inductor  type  of  generator 
is  fundamentally  no  different  from  that  of  a  60-cycle  con¬ 
ventional  type  of  electromagnetic  generator.  However, 
the  actual  proportions  are  materially  different  because  the 
limitations  imposed  by  tbe  high-frequency  pulsations  in 
the  magnetizing  flux  and  alterations  of  the  stator  current 
must  be  met.  The  two  principal  differences  are  in  the 
construction  of  the  stator  core  and  winding.  It  is  neces¬ 
sary  to  use  very  thin  steel  laminations  of  high  silicon 
content  in  the  stator  core,  and  likewise  subdivide  the 
conductors  into  fine  strands  and  effectively  transpose  the 
strands  and  conductors  in  order  to  keep  the  stator  iron 
and  copper  losses  within  tolerable  limits.  These  require¬ 
ments  add  appreciably  to  tbe  cost  of  tbe  generator  on 
account  of  the  fact  that  the  cost  of  the  laminations, 
stator  winding  and  assembly  labor  are  roughly  inversely 
proportional  to  the  thickness  of  the  materials. 

High  loss  density  requires  effective  cooling 

VF'X  though  the  stator  core  is  built  of  laminations  as 
tbin  as  is  economical  and  the  .stator  winding 
effectively  stranded  and  transjxjsed,  it  is  still  necessary 
to  work  these  parts  of  the  magnetic  and  electric  circuits 
at  high  loss  densities  in  order  further  to  reduce  costs. 
The  high  loss  densities  in  turn  require  more  effective  heat 
dissipation  to  meet  standard  temperature  limits.  Air 
cooling  cannot  be  effectively  utilized  without  making  an 
appreciable  sacrifice  in  dimensions  due  to  the  fact  that  the 
relatively  large  total  losses  are  confined  to  a  small  volume 
of  material.  Water  cooling  is  a  most  effective  means  of 
dissipating  the  stator  copper  and  iron  losses.  With  the 
inductor  ty])e  of  generator  and  magnetizing  flux  jiul.sa- 
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tions  and  iron  losses  are  confined  primarily  to  the  stator 
teeth.  With  this  type  of  generator  it  is  thus  feasible  to 
provide  water-cooling  pipes  in  the  stator  core  and  locate 
them  in  close  proximity  to  the  stator  tooth  zone  to  dissi¬ 
pate  the  stator  copper  and  iron  losses.  On  the  basis  of 
the  same  temperature  rise,  water  cooling  of  these  parts  is 
approximately  twice  as  efifective  as  air  cooling,  and  con¬ 
sequently  results  in  a  large  reduction  in  the  dimensions 
and  cost  of  the  generator.  The  copper  cooling  pipes  can 
serve  a  further  purpose  by  connecting  them  together 
electrically  at  each  end  of  the  core  to  form  a  stationary 
squirrel-cage  damper  winding.  This  amortisseur  wind¬ 
ing  will  tend  to  damp  out  any  pulsations  in  the  total  value 
of  the  magnetizing  flux  due  to  the  single-phase  load. 

With  the  water-cooled  stationary  element  it  is  only 
necessary  to  circulate  a  sufficient  amount  of  cooling  air 
through  the  generator  to  dissipate  the  rotor  windage  fric¬ 
tion  losses.  This  reduced  air  volume  results  in  an  appre¬ 
ciable  reduction  in  the  intensity  of  the  noise  emitted 
from,  and  the  amount  of  dirt  carried  into,  the  generator. 
If  the  generator  is  required  to  operate  in  an  unfavorable 
location  with  respect  to  dust,  dirt  and  gas  fumes  it  can 
be  totally  inclosed  and  provided  with  an  air  cooler  so 
that  the  cooling  air  can  be  recirculated. 

Multiple  element  design  gives  higher  ratings 

The  general  arrangement  of  the  principal  elements  of 
the  water-cooled  S.OOO-cycle  inductor  type  generator  is 
shown  on  the  cross-section  drawing  in  Fig.  1.  A  gener¬ 
ating  unit  of  similar  design  and  of  100  kw.  rating  with 
shorter  rotor  and  one  magnetizing  winding  has  been  in 
service  at  the  copper  alloy  mill  works  of  the  Westing- 
house  company  for  twelve  years  without  experiencing  a 
failure  of  any  kind.  Two  60-kw.,  500-volt,  5,000-cycle, 
single-phase,  3,600-r.p.m.  induction  motor-driven  gener¬ 
ators  of  similar  design  have  been  recently  placed  in  serv¬ 
ice  in  an  industrial  plant.  These  generators  are  totally 
inclosed  (Fig.  2).  Air  coolers  are  housed  inside  the 
stator  end  bells  so  that  the  cooling  air  for  the  rotor  ele¬ 
ment  can  be  recirculated,  and  thus  reduce  noise  and 
prevent  dirt  and  foreign  material  being  carried  into  the 
machine. 

Since  the  total  magnetizing  flux  must  pass  axially 
through  the  rotor  body,  the  maximum 


Fig.  2 — One  of  two  60-kw.,  5,000-cycle  generators 
in  an  industrial  plant 

Both  are  500-volt  machines  serviiiR  induction  furnaces  for 
small  steel  parts. 


Further  increase  in  rating  can  be  obtained  by  using  the 
multiple  element  type  of  construction,  as  shown  on  the 
cross-section  drawing  in  Fig.  1.  W'ith  this  arrangement 
there  is  only  one  stator  winding  for  the  parallel  magnetic 
circuits,  and  the  magnetizing  coils  can  be  connected  in 
parallel  or  series,  as  determined  by  particular  design  con¬ 
ditions.  The  maximum  rating  that  can  be  obtained  with 
the  multii)le-element  type  of  construction  is  limited  only 
by  mechanical  considerations,  such  as  rotor  deflection, 
vibration  and  critical  speeds.  By  utilizing  the  single 
and  multiple  element  types  of  construction  it  is  feasible 
to  cover  a  wide  range  of  generator  ratings  with  a  mini¬ 
mum  development  expense  and  manufacturing  cost. 

Hydrogen  cooling  raises  efficiency 

Notwithstanding  the  fact  that  only  a  small  number  of 
5,C)00-cycle  generators  have  been  built  during  the  past 
few  years,  appreciable  progress  has  been  made  in  the  re¬ 
duction  in  size,  cost  and  losses.  The  high-frequency  gen¬ 
erator  still  remains,  however,  relatively  costly  and  ineffi¬ 
cient  when  compared  to  60-cycle  generators  ot  modern 
design.  The  loss  per  unit  output  is  necessarily  high  on 
account  of  the  high  windage  losses  and  the  high  loss 
densities  in  the  active  portions  of  the  electric  and  mag¬ 
netic  circuits.  The  rotor  windage  and  ventilation  losses 
represent  an  appreciable  portion  of  the  total  losses.  This 
component  can  be  practically  eliminated  and  the  set  effi¬ 
ciency  increased  appreciably  by  using  a  cooling  medium 
of  low  density,  such  as  hydrogen  instead  of  air. 

The  fjO-  to  5,0(X)-cycle  frequency  converting  set,  con¬ 
sisting  of  a  squirrel-cage  induction  motor  and  an  inductor 
generator,  is  an  ideal  combination  for  operation  in  hy¬ 
drogen,  for  there  are  neither  collector  rings  nor  commu¬ 
tators  on  either  element.  Both  elements  can  be  designed 
as  an  integral  part  of  a  simple  explosion-proof  housing, 


through  the  rotor  body,  the  maximum  rating  that  can 
be  obtained  for  a  given  rotor  diameter  is  fixed  by  a  defi¬ 
nite  value  of  the  ratio  of  core  length  to  rotor  diameter. 
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F'g-  1 — Generator  rating  increased  by  multiple 
element  design 

Single-element  construction  incorporates  a  shorter  rotor 
and  only  one  magnetizing  M’inding. 
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which  can  also  function  as  a  bedplate  support.  With 
the  hydrogen  cooler  located  inside  the  housing,  the  self- 
contained  unit  can  l)e  placed  at  the  most  economical  loca¬ 
tion,  irrespective  of  surrounding  conditions  with  regard 
to  dirt,  dust,  moisture  and  gas  fumes.  Only  simple, 
rugged  and  reliable  external  connections  are  required  for 
hydrogen,  water,  electrical  energy  and  simple  observation 
and  control  elements.  The  cost  of  the  totally  inclosed 
frequency-converting  set  should  not  be  appreciably 
higher  w'hen  designed  for  operation  with  hydrogen  and 
water  as  the  cooling  mediums  than  if  designed  for  a  com¬ 
bination  of  air  and  water.  The  over-all  efficiency  of  the 
set  would  l)e  increased  10  to  15  per  cent  and  the  cost  of 
cooling  water  reduced  40  to  50  per  cent,  due  to  the  cor¬ 
responding  reduction  in  losses.  There  should  be  no 
psychological  objection  to  the  use  of  hydrogen  in  the 
frequency-converting  unit  for  the  purchasers  of  such 
equipment  are  already  experienced  with  the  use  of 
hydrogen  in  furnace  operations.  The  advantages  ob¬ 
tained  by  using  a  combination  of  water  and  hydrogen  in 
reduction  of  noise,  improvement  in  efficiency,  reduction 
in  o{:)erating  expense  and  complete  freedom  from  dirt  and 
foreign  material,  with  consequent  operation  over  long 
periods  of  time,  are  of  such  importance  that  serious  con¬ 
sideration  should  be  given  to  its  use. 

Further  economies  with  respect  to  costs,  dimensions, 
weights  and  performance  of  the  5,000-cycle  generator 
must  be  obtained  from  either  an  improvement  in  mate¬ 
rials  or  more  effective  means  of  dissipating  the  losses. 
W  ith  res|>ect  to  the  latter,  it  is  encouraging  to  note  that 
there  are  attractive  opportunities  still  available. 

Compensated  Reactors  Are 
Reactive  Only  UnderFaults 

English  reactors  permit  higher  rupturing  capacity 
with  existing  switchgear  or  new  equipment  of 
much  lower  rupturing  capacity  to  be  installed.  With 
negligible  reactance  normally,  maximum  reactance  is 
attained  under  faults  within  1|  cycles. 

Reactors  which  are  said  to  ])rovide  no  adverse  effect 
on  voltage  regulation  under  normal  conditions  and  which 
are  fused  to  cut  in  full  reactance  ujKm  the  occurrence 
of  a  fault,  so  that  the  kva.  rupturcxl  can  be  safely  dealt 
with  by  switchgear  of  rupturing  capacity  smaller  than 
ordinarily  required,  have  been  introduced  liy  the  Hack- 
bridge  Electric  Construction  Company,  Ltd.,  Mosley 
Road,  Hersham,  Walton-on-Thames.  According  to  the 
Electrical  Reincw  the  normal  reactance  rating  of  the 
compen.sated  reactor  becomes  25  j)er  cent,  so  that  fault 
current  is  almost  instantaneously  limited  to  about  four 
times  full-load  current,  as  compared  with  ten  to  twenty 
times  full-load  current  in  the  case  of  straight  series 
reactors  chosen  for  minimum  reactance  for  normal  oper¬ 
ation. 

Under  normal  oi)erating  conditions  reactive  effect  is 
neutralized  by  compensating  windings.  Part  of  these 
windings  are  shunted  by  a  tetrachloride  fuse  which  clears 
under  a  fault,  ujisets  the  neutralization  and  inserts  the 
full  value  of  reactance  within  14  cycles.  Tests  under 
jiractical  operating  conditions  have  shown  that  any  seri¬ 


ous  depression  of  voltage  on  the  side  of  the  reactor 
remote  from  the  fault  is  prevented  and  that  the  falling 
out  of  step  of  synchronous  machinery  is  avoided.  Aux¬ 
iliary  potential  windings  which  are  energized  by  the  main 
flux  of  the  reactor  when  fault  occurs  supply  the  sec¬ 
ondary  energy  for  operating  tripping  circuits,  etc.  The 
reactors  are  built  in  single-  or  three-phase  units,  all  in 
one  tank,  and  transformer  type  construction  with  oil- 
immersed  core  and  coils  in  sheet-steel  tank  is  employed. 
The  tetrachloride  fuses  can  be  changed  under  load. 


Informal  opinions  on  present  conditions  and  problems  confronting 
the  industry  are  helpful.  We  welcome  to  this  forum  the  type  of 
discussion  presented  by  Mr.  Ferguson  and  hope  others  will  discuss 
industry  questions  here  in  a  similar  construaive  vein. — EDITORS. 


Samuel  Ferguson  urges— 


Safeguards  for 
both  customers 
and  profits  in  the 
merchandising  of 
standard  appliances 
by  utilities 


W’e  make  a  profit  in  selling  all  standard  appliances 
which  are  in  popular  use,  as  these  articles  are  sold  at 
list  the  same  as  are  those  of  other  merchants. 

W’e  make  a  loss  on  such  articles  as  are  still  in  the  pro¬ 
motional  stage  and  have  not  yet  received  sufficient  popu¬ 
lar  acceptance  as  to  be  capable  of  being  distributed  in 
quantity  through  regular  trade  channels ;  such  uses  l)eing 
air  conditioning,  electric  cooking,  electric  water  heating, 
etc.  In  promoting  these  new  applications  of  electricity 
we  spend  all  the  profit  received  from  the  standard  lines 
and  often  more. 

Some  years  ago  this  promotion  work  also  applied  to 
refrigeration,  vacuum  cleaners,  washing  machines,  etc.. 
but  now  that  they  have  received  popular  acceptance  they 
have  moved  out  of  the  promotional  class  into  the  stand¬ 
ard  class  and  are  sold  only  on  the  same  basis  as  that  of 
other  merchants. 

The  next  to  move  up  out  of  the  promotion  stage  will 
probably  be  the  electric  range,  as  during  the  past  year 
the  effect  of  the  promotion  work  of  earlier  years  is  be¬ 
ginning  to  show  results  in  the  quite  rapid  increase  in  the 
number  of  ranges  installed  by  customers. 

We  are  very  careful  to  see  that  no  losses  are  incurred 
which  will  adversely  affect  the  rate  to  users  of  electricity 
in  the  slightest  degree.  When  losses  occur  it  only  mean? 
that  the  company  is  earning  that  much  less  than  it- 
legally  permissible  earnings.  But  suppose  that  such  losse> 
were  a  temporary  burden  on  rates,  even  then  the  public 
would  be  the  eventual  gainer,  as  by  such  promotional 
efl'orts  the  volume  of  business  is  so  increased  as  to  make 
further  rate  reductions  possible,  and  the  record  sliow> 
that  rate  reductions  have  followed  every  material  in¬ 
crease  in  volume  of  business. 
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How  to  Foretell  the  Returns 
from  Utility  Merchandising 


Is  merchandising  profitable? 

Is  it  given  the  accounting  recognition  that  it  de¬ 
serves? 

How  should  expenses  be  divided? 

Can  ensuing  revenues  be  estimated  with  reasonable 
accuracy? 

Mr.  Hussong,  with  a  record  of  accomplishment, 
makes  some  recommendations  and  proves  a  case. 


IT  IS  within  the  powers  of  management  to  appraise 
the  benefits  the  utility  receives  from  merchandising 
and  then  relate  them  to  the  price  merchandising  costs 
the  utility.  When  this  is  done  the  result  is  the  clearest 
possible  understanding  of  what  merchandising  by  a  util¬ 
ity  really  means.  However,  orderly  fact-finding  pro¬ 
cedure  to  enable  management  to  state  definitely  whether 
or  not  merchandising  is  profitable  is  often  not  provided 
for  in  the  machinery  of  an  accounting  classification. 

The  primary  purpose  of  an  accounting  classification 
may  be  stated  briefly  as  a  program  to  assist  management 
and  regulation  in  ascertaining  whether  or  not  the  util¬ 
ity’s  operations  are  being  carried  on  prudently  and 
effectively  and  developed  fairly  from  the  standpoint  of 
both  the  users  of  utility  service  and  the  investing  public. 
If  the  classification  is  properly  designed,  it  should  prove 
a  useful  instrument  in  studying  the  result  of  business 
operations,  but  particularly  in  the  case  of  utility  opera¬ 
tions  it  is  erroneous  to  assume  that  the  accounting 
classification  can,  of  itself,  perform  the  functions  or  take 
the  place  of  analytical  study  and  review  of  operations, 
without  which  a  fair  determination  of  their  advisability 
is  impossible. 

This  is  emphatically  true  of  current  merchandise  ac¬ 
counting  classifications;  invariably,  charges  against  re¬ 
ceipts  from  appliance  sales  Include,  in  some  form  or 
another,  prorated  or  allocated  amounts  for  certain 
classes  of  expenses  arising  in  related  utility  departments. 
Advertising  expenses,  commercial  expenses,  superin¬ 
tendence  and  accounting  department  expenses  are  ex¬ 
amples  of  the  class  of  expenses  that  are  ordinarily 
prorated  to  the  merchandise  department.  However 
equitable  the  bases  of  allocation  or  pro  rata  distribution 
ot  expense  may  be,  such  bases  do  not  afford  an  exact 
standard  for  the  measurement  of  merchandising  results. 

Instead  of  interesting  itself  in  the  actual  conditions 
ot  utility  operation,  the  merchandise  department  state- 
■^cnt  of  sales  and  expenses  apparently  reflects  what  it 
™ght  cost  an  unrelated  organization,  not  engaged  or 
'nterested  in  the  development  of  utility  service,  if  it 
undertook  to  enter  into  the  intensive  sale  of  load-build- 
''ig  aj)pHances  and  in  so  doing,  to  hire,  on  some  unde- 
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termined  or  part-time  basis,  the  executive  organization, 
together  with  the  personnel  and  facilities  customarily 
employed  in  ordinary  operation  by  the  utility.  Such  a 
statement  is,  therefore,  neither  fundamentally  sound  nor 
of  sufficient  scope. 

Data  essential  to  study 

In  addition  to  the  customary  detailed  statement  of 
merchandise  sales  and  expenses,  other  data  necessary  for 
an  analytical  study  of  merchandising  results  should  in¬ 
clude  the  following: 

(a)  Statement  of  appliances  sold  in  such  detail  that  it  is  pos¬ 
sible  to  determine,  for  each  class,  the  net  number  added  to  the  load 
and  the  average  size  of  rating. 

(b)  Statement  of  the  revenue  which  it  is  expected  will  accrue 
to  the  utility  through  use  of  the  appliance  during  the  lifetime  of 
the  appliance  in  service. 

(c)  A  statement  reflecting  the  operating  ratio  of  the  parent 
utility  for  the  period  under  study.  In  combination  with  the  op¬ 
erating  ratio  it  is  advantageous  to  have,  also,  definite  information 
available  as  to  the  percentage  of  gross  revenue  appropriated  for 
such  fi.xed  charges  as  general  interest,  dividends,  depreciation, 
amortization,  and  like  items.  These  latter  ratios  may  be  combined 
into  one  total  percentage  if  desired,  or  stated  separately. 

(d)  In  addition  to  the  several  work  sheets,  it  is  desirable  to 
have  at  hand  information  regarding  personnel,  scope,  costs  and 
approximate  results  of  such  a  promotional  department  as  would 
be  necessary  if  direct  appliance  sales  were  discontinued. 

In  the  study  it  will  be  discovered  that  certain  expen¬ 
ditures  would  be  necessary  which  are  charged  as  mer¬ 
chandise  expense,  but  which  would  be  an  addition  to 
operating  expense  in  the  absence  of  a  merchandise 
department.  As  an  illustration  of  this  point,  advertising 
expenses  charged  as  sales  expense  inevitably,  in  some 
degree,  would  be  absorbed  in  operations,  perhaps  as 
new-business  department  expense.  On  the  other  hand, 
the  present  advertising  budget  might  be  considered  in- 


ELECTRICAL  WORLD  APRIL  21,  1934 


587 


adequate  under  the  substitution  of  abstract,  promotional 
activities  for  a  direct  appliance  sales  campaign.  There¬ 
fore,  some  knowledge  in  this  respect  is  desirable  in  order 
that  impartial  judgment  may  be  used  in  reaching  a 
decision  as  to  exactly  how  large  a  portion  of  so-called 
sales  expense  is  really  applicable  to  operations  normally 
carried  on  by  the  parent  utility. 

A  procedure  for  comparing  benefits  and  costs 

WITH  these  data  at  hand  it  is  comparatively  simple 
to  determine  what  the  parent  utility  is  receiving  in 
return  for  investment  in  and  supervision  of  an  appliance 
sales  department. 

The  following  suggested  procedure  is  logical,  con¬ 
tinues  in  related  order  and  requires  but  little  variation 
in  order  that  it  may  be  suitable  for  any  merchandising 
set-up. 

The  first  step  is  to  determine,  impartially,  the  actual 
amount  of  so-called  merchandise  sales  expense  which  is 
inherent  to  the  department  as  an  activity  not  related  to 
a  new-business  program;  in  other  words,  how  much  the 
parent  utility  is  actually  “out  of  pocket”  due  to  merchan¬ 
dising  activities. 

It  is  common  practice  to  reflect  as  merchandise  expense 
such  portion  of  certain  joint  utility  expenses  as  appear 
to  be  equitable.  Without  raising  the  question  of  the 
fairness  of  any  arbitrary  method  of  allocating  the 
amounts  so  charged,  the  first  decision  must  be  in  regard 
to  the  possibility  of  a  reduction  in  expenditures  if  the 
department  were  discontinued.  Examples  of  the  pro¬ 
rated  items  in  which  a  reduction  may,  or  may  not,  be 
expected  are  stationery,  office  supplies,  rentals,  adver¬ 
tising,  supervision,  superintendence,  commercial  con¬ 
tracts  and  collections,  bookkeeping,  building  operation 
and  maintenance,  general  accounting  and  reports,  etc. 
The  question  should  arise  as  to  exactly  how  much  sav¬ 
ings,  if  any,  would  be  obtained  if  a  new-business  de¬ 
partment  supplanted  the  appliance  sales  department. 
Again,  what  savings,  if  any,  would  be  realized  in  the 
absence  of  either  of  these  activities? 

As  an  example,  it  may  be  that  the  merchandise  de¬ 
partment  is  being  charged  on  a  floor  space  basis  for 
rentals.  The  floor  space  being  utilized  is  often  a  portion 
of  a  division  or  district  office,  occupied  under  lease.  If 
the  utility  could  effect  a  reduction  in  the  lease  rental 
costs  by  discontinuing  the  merchandise  department,  that 
department  is  properly  charged  with  an  amount  as 
rentals.  If,  on  the  other  hand,  no  reduction  in  rentals 
could  be  obtained,  then  the  parent  utility  would  be 
forced  to  absorb  in  operations  the  amount  being  trans¬ 
ferred  against  the  merchandise  department.  In  other 
words,  in  such  an  instance,  while  for  accounting  con¬ 
venience  the  merchandise  department  is  being  charged 
with  rentals  and  is  theoretically  liable  for  a  share  of  the 
total  cost  of  occupying  the  building,  in  actuality  the  mer¬ 
chandise  department  is  being  burdened  with  a  certain 
amount  of  expense  that  would  otherwise  be  a  charge 
against  the  parent.  Hence,  such  an  item  is  not  an  out-of- 
pocket  cost  of  selling  appliances  and  should  be  stricken 
from  the  expense  statement  l>efore  a  true  footing  can 
Ik*  obtained. 

W  hen  sales  expenses  and  general  expenses  have  been 
analyzed  in  this  manner  a  revised  statement  should  be 
set  up,  reflecting  only  such  expenses  as  have  been  deter¬ 
mined  to  be  w’holly  due  to  merchandising.  If  desired. 


a  supplemental  column  reflecting  those  items  of  expense 
which  have  been  determined  to  be  irreducible,  despite  a 
discontinuance  of  merchandise  sales  activities,  may  be 
shown  on  the  statement. 

Merchandising  costs  may  need  revision 

Before  footing  the  revised  statement  an  analysis  of 
gross  merchandise  costs  should  be  made  in  order  to  de¬ 
termine  what,  if  any,  adjustments  may  be  made  to  gen¬ 
eral  advantage. 

Study  of  several  accounting  systems  discloses  the  fact 
that  various  methods  of  providing  for  purchase  and 
warehouse  expense  are  in  use.  Perhaps  the  most  logical 
of  these  is  the  practice  of  increasing  the  original  costs 
of  all  items  purchased  by  a  fixed  percentage  of  the  costs, 
which  percentage,  translated  into  dollars,  is  accrued  in  a 
reserve.  Against  this  reserve  all  purchase  and  ware¬ 
house  expense  is  charged,  the  materials  and  supplies 
naturally  being  charged  to  construction  and/or  operating 
accounts  at  the  “cost  plus”  value,  thus  clearing  the  ma¬ 
terials  records. 

Under  any  method  of  providing  for  purchase  and 
warehouse  expense,  there  is  usually  a  fixed  percentage, 
or  “loading  charge,”  added  to  the  basic  costs  of  appli¬ 
ances  and  materials  purchased  for  resale.  As  an  ex¬ 
ample,  the  total  outlay  for  appliances  and  materials 
might  be  assumed  to  reach  $250,000  per  year.  Using  a 
nominal  rate  of  4  per  cent  for  the  loading  charge,  this 
total  outlay  would  produce  a  reserve  of  $10,000  to  be 
consumed  solely  in  purchase  and  handling  of  materials 
and  supplies  for  resale.  Hence  the  amount  representing 
gross  merchandise  costs  as  reflected  on  the  income  and 
expense  statement  would  be  $260,000,  instead  of  the 
actual,  laid-down  cost.  No  objection  should  be  raised 
to  any  equitable  way  of  distributing  purchase  and  ware¬ 
house  expense.  However,  the  point  may  be  raised  that 
the  $10,000  accrued  in  this  manner  is  more  than  suffi¬ 
cient  to  cover  all  purchase  and  warehouse  expense  in 
connection  solely  with  materials  and  supplies  purchased 
for  resale.  If  this  be  true,  the  merchandise  department 
should  be  given  suitable  credit  on  the  revised  income 
statement.  If  the  reverse  is  true  and  a  savings  in  pur¬ 
chase  and  warehouse  expense  in  excess  of  the  amount 
included  in  merchandise  costs  might  be  obtained  by  the 
discontinuance  of  the  merchandise  department,  then  that 
department  is  not  bearing  a  proper  share  of  expenses 
incurred  by  the  parent.  In  the  latter  case  a  debit  should 
be  entered  against  the  merchandise  department  on  the 
revised  income  statement. 

Little  agreement  on  interest  accounting 

The  item  of  interest  expense  appearing  on  many 
standard  forms  used  in  reporting  merchandise  de¬ 
partment  income  and  expenses  is  treated  variously 
throughout  the  industry.  In  fact,  no  procedure  can  be 
stated  as  having  been  accepted  as  a  standard.  Perhaps 
the  most  equitable  of  the  several  practices  is  entering 
a  charge  against  the  merchandise  department  as  interest, 
computed  at  a  rate  equal  to  the  current  cost  of  money 
upon  the  principal  amount  of  all  cash  advanced  to  the 
department.  The  cash  advance  may  be  represented  by 
merchandise  stocks,  open  or  contract  accounts  receiv¬ 
able,  bank  balances,  a  combination  of  these,  or  any  other 
item  or  group  of  items  singular  to  the  accounting  sys¬ 
tem  of  the  parent  utility.  This  interest  charge  appears 
on  the  merchandise  statement  as  an  expense  item.  Con- 
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Statement  of  Net  Return — Merchandise  Department 


Total  Revenue 

Average  Consumption  Average  Revenue  Annual  Revenue  Total  Annual  Expectancy 

Units  Sold  Rating  Per  Year  Per  Kw.-Hr.  Per  Operating  Life  During 


Name  of  Appliance  (Net)  (Size)  (Kw.-Hi.)  (Cents)  Appliance  Reveflue  (Years)  Appliance  Life 

Cookers -electric .  18  450  50  2.50  $1.25  $22.50  10  $225.00 

Fans— portable .  32  60  32  3.78  1.21  38.72  10  387.20 

Grills  and  table  stoves .  61  450  50  2.50  1.25  76.25  7  533.75 

Heaters — space .  42  900  60  2.50  1.50  63.00  7  441.00 

Heating  pads .  14  50  24  3.78  0.91  12.74  5  63.70 

Ironing  machines .  35  1,100  125  2.50  3.13  109.55  10  1,095.50 

Irons— domestic .  168  550  72  2.50  1.80  302.40  15  4,536.00 

Lamps— portable.. .  17  100  12  3.78  0.45  7.65  7  53.55 

Lighting  fixtures .  7  100  24  3.78  0.91  6.37  15  95.55 

Percolators  and  urns .  62  450  60  2.50  1.50  93.00  12  1,116.00 

Radios .  23  100  60  3.78  2.27  52.21  5  261.05 

Ranges— electric .  241  5,500  1,500  2.50  37.50  9,037.50  15  135,562.50 

Refrigerators .  118  300  725  2.50  18.  13  2,139.34  10  21,393.40 

Toasters .  88  450  50  2.50  1.25  110.00  7  770.00 

Vacuum  cleaners .  102  160  36  2.50  0.90  91.80  8  734.40 

Waffle  irons .  57  600  24  2.50  0.60  34.20  10  342.00 

Washing  machines .  211  175  24  3.78  0.91  192.01  12  2.304.12 

Water  heaters .  140  .Actual  Flat  Flat  33.00  4,620.00  6  27,720.00 

Miscellaneous  appliances .  81  .Actual  22  3.78  0.83  67.23  9  605.07 


currently  it  appears  on  the  income  statement  of  the 
parent  as  an  item  of  miscellaneous  revenue  or,  perhaps, 
a  credit  to  interest  expense,  the  net  result  being  no 
change  in  the  consolidated  statement.  Under  this,  or 
similar  practice,  interest  expense  should  be  deleted  from 
the  merchandise  department  income  statement.  Interest 
is,  however,  a  proper  charge  against  the  merchandise 
department  and  will  be  provided  for  from  another 
source. 

Estimating  revenues  from  appliances 

Having  completed  the  revision  of  the  merchandise 
department  income  statement,  the  next  step  is  to  deter¬ 
mine  the  scope  of  results  obtained  by  the  merchandising 
program.  This  may  be  obtained  from  a  statement  of 
appliances  sold.  A  columnar  statement  is  most  con¬ 
venient  in  practice,  with  columns  headed  somewhat  as 
follows : 

1.  Kind  of  appliance. 

2.  Quantity  of  units  sold  (net). 

3.  .\verage  rating  (size). 

4.  Average  annual  consumption  per  unit. 

5.  Average  revenue  received  per  kilowatt-hour. 

6.  Average  annual  revenue  per  appliance  unit  sold. 

7.  Life  in  service  of  appliance  sold  (years). 

8.  Total  revenue  expectancy  during  life  of  appliance. 

Since  any  analysis  of  a  merchandise  department  neces¬ 
sarily  must  deal  with  an  individual  organization,  it 
follows  that  local  ratings,  life  and  revenue  computa¬ 
tions  are  preferable  to  national  averages,  but  in  the 
absence  of  definite  data  manufacturers’  tables  are  avail¬ 
able  which  afford  reasonably  accurate  statistics  upon  the 
lifetime  of  an  appliance  in  service  and  average  consump¬ 
tion  of  units  of  service  in  the  average  home.  In  the 
larger  companies  company  statistics  will  ordinarily  re¬ 
flect  the  average  revenue  per  unit  of  service  sold,  classi¬ 
fied  by  customer  groupings,  and  the  annual  consumption 
for  the  different  kind  of  appliances  sold.  If  such  infor¬ 
mation  is  not  available,  the  basic  values  may  be  obtained 
readily.  Using  comparable  time  periods,  total  revenues 
divided  by  total  sales  in  units  of  service  will  obtain  the 
average  revenue  per  unit.  Annual  consumption  may  be 
computed  by  multiplying  the  average  use  per  time  unit 
by  the  rating  of  the  appliance  or  known  consumption 
in  any  given  period  of  time. 


$17,076.47  $198,239.79 

Total  operating  revenue  increases  due  to  sales .  $  1 98.239. 79 

Deduct  for  revenue  not  earned  during  first  year — (half  of  $17,- 

076.47) .  8.538.24 

Net  operating  revenue  increase  due  to  appliance  sales .  $  1 89,701 . 55 


Deduct  for: 

Operating  ratio  of  parent  utility,  50  per  cent .  $94,850.  78 

Fixed  charges  other  than  interest  and  dividends.  1 8  per  cent .  34. 1 46 . 28 

Interest  on  average  investment  in  merchandise  department 

($250,000  at  8  per  cent) .  20.000.00 

Merchandise  department  loss  per  adjusted  income  statement .  21,527.  49 

Total  deductions .  170.524.55 

Remainder .  $19,177.00 

Net  return  as  interest .  8.00%  $20,000.00 

Remainder  after  all  charges .  7.67%  19,177.00 

Total  net  return  during  expected  appliance  life .  $39, 177.00 

To  illustrate  the  use  of  the  statement  of  appliances 
sold,  let  us  assume  one  sale  has  been  made  consisting 
of  an  electric  range  of  5,C)00-watt  rating.  Using  approx¬ 
imate  national  averages  this  range  may  be  expected  to 
utilize  1,500  kw.-hr.  of  Electric  energy  per  year.  At  a 
revenue  of  2^  cents  per  kilowatt-hour  the  total  annual 
revenue  expectancy  from  this  range  is  $37.50.  Before 
computing  the  total  revenue  expectancy  of  this  partic¬ 
ular  range  the  calculation  must  be  weighed  by  the  time 
element,  since  appliance  sales  are  frequently  periodic  or 
seasonal  in  nature.  For  this  reason  the  revenue  calcula¬ 
tion  should  be  weighted  by  the  term  of  average  use  in 
that  period,  for  example :  The  total  sales  throughout  one 
calendar  year  might  be  reflected,  conservatively,  as  pro¬ 
ducing  full  revenue  for  one-half  that  year,  only.  Nat¬ 
urally,  in  the  following  year,  full  revenue  expectancy 
is  to  be  reflected  and  so  throughout  the  life  of  the  appli¬ 
ance  in  service. 

Local  conditions  must  rule 

Therefore,  an  electric  range  upon  the  above  conditions 
may  be  assumed  to  produce  a  total  revenue  during  the 
first  year  of  $18.75,  but  during  an  estimated  life  in 
service  of  fifteen  years  will  earn  for  the  parent  utility 
approximately  $5()0.  However,  in  all  instances,  local 
conditions  should  be  used  when  making  computations  of 
this  nature. 

The  columnar  statement,  upon  completion,  will  show 
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as  the  footing  of  the  riglit-hancl  column  a  total  increase 
in  operating  revenue  for  which  the  merchandise  depart¬ 
ment  alone  is  responsible. 

How  to  evaluate  merchandising 

Although  an  increase  in  operating  revenue  is  the  ulti¬ 
mate  aim  of  merchandising,  the  total  revenue  earned 
during  the  lifetime  use  of  any  appliance  sold  may  not  be 
considered  to  be  net  profit  nor  wholly  credited  to  the 
merchandise  department.  Adjustments  of  this  item  of 
increased  operating  revenues  may  be  made  as  follows : 

Firstly,  a  deduction  by  the  application  of  the  normal 
o])erating  ratio  of  the  parent  utility  for  the  period  under 
study. 

Secondly,  an  adjustment  should  be  made  to  reflect 
])ayment  to  the  i)arent  utility  for  interest  on  the  invest¬ 
ment  in  the  department,  computed  at  a  rate  equal  to  the 
current  cost  of  money  to  the  utility,  or,  in  lieu,  a  per¬ 
centage  should  be  deducted  for  fixed  charges. 

Finally,  the  footings  of  the  revised  income  statement 
are  to  be  combined  with  the  adjusted  operating  revenue 
expectancy.  If  the  revised  income  statement  indicates 
an  apparent  loss  the  deduction  of  this  “loss”  from  the 
net  expected  revenue  will  reimburse  the  utility  in  full ; 
if  the  revised  statement  indicates  a  profit  on  merchan¬ 
dise  sales  the  department  is  entitled  to  an  equal  sum  as 
additional  earned  surplus. 

The  resultant  sum  represents  a  logical  measurement 
of  the  benefits  accruing  to  the  utility  through  activities 
of  the  merchandise  department;  if  a  deficit  appears, 
the  department  has  failed  to  be  self-supporting;  if,  on 
the  other  hand,  a  surplus  remains,  that  surplus  is  an 
extra  dividend  paid  to  the  parent,  after  provision  for 
all  charges.  If  such  a  surplus  is  available  the  depart¬ 
ment  is,  without  question,  operating  on  an  economically 
sound  basis. 

The  accompanying  statement  summarizes  an  analyt¬ 
ical  study  of  an  imaginary  merchandise  department, 
which  study  has  resulted  in  a  definite  evaluation  of  sales 
activities. 

Comparison  of  the  net  return  set  out  on  the  fore¬ 
going  statement  with  what  would  be  the  footing  of  the 
merchandise  income  statement  y)f  the  imaginary  depart¬ 
ment  is  a  startling  indication  of  the  ineffectiveness  and 
incompleleness  of  the  ordinary  statement.  In  this  ex¬ 
ample  the  revised  income  statement  reflected  a  net  loss 
of  approximately  $21,500,  whereas  the  study  suggests 
the  conclusion  that,  instead  of  a  loss,  the  merchandise 
department  actually  earned  a  net  profit  of  approxi¬ 
mately  $19,000,  after  all  charges.  Hence,  it  is  evident 
that  an  income  statement  must  be  recast  and  used  in 
combination  with  co-ordinate  factors  before  final  deter¬ 
mination  of  the  results  of  the  department  can  be  made. 

Only  by  means  of  periodic  analyses,  giving  due  weight 
to  all  known  elements,  is  it  possible  to  visualize  the  full 
effect  attained  by  a  well-founded  policy  governing  ap¬ 
pliance  sales. 

In  summation,  it  is  apparent  that  the  measurement  of 
relationship  and  effectiveness  is  neither  the  gross  nor 
net  derived  from  appliance  sales  alone,  but  rather  the 
“out-of-pocket”  cost  the  parent  compaany  can  best  afford 
to  bear  in  the  acquisition  of  an  added  amount  in  reve¬ 
nues  derived  from  utility  services.  When  management 
has  been  furnished  with  a  definite  statement  of  this 
cost,  then,  and  only  then,  can  the  merchandise  depart¬ 
ment  be  budgeted  and  controlled. 


INDUSTRY 


Spark-Gap  Protection 
Limits  Breaker  Tripouts 

Use  of  instantaneous  reclosing  circuit  breakers  by  the 
Georgia  Power  Company  has  made  feasible  the  utiliza¬ 
tion  of  dead-grounded  spark  gaps.  These  are  installed 
on  all  power  customer  substations  in  conjunction  with 
reclosing  breakers  and  on  the  line  side  of  quick-reclosing 


6" min. 


Detail  A  '"LIT 

,  1- Ho+sidcof  §park  gapto 
+0  fit  on  1'/4stuol 
Details  for  attaching 

‘ -  angle  to  O.C.  B.  frame  to 

be  worked  out  in  field 

Sketch  for  ground  gap  installation  on  line  side  of 
breaker  bushing  terminals  on  44-kv.  substation 


^  hofe  2 
fQ  round  to 
station  ground 


breakers  on  all  44-kv.  transmission  substations.  A  heavy 
copper  ground  wire  from  each  gap  is  tied  with  the 
station  grounding  system. 

These  gaps  are  set  to  flash  at  about  60  per  cent  of 
breaker  bushing  flashover  value  and  have  proved  to  be 


Grounded  spark  gaps  are  readily  placed 
on  installed  equipment 
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by  a  “free  wheeling”  clutch 
which  picks  up  the  load  when 
the  main  supply  is  shut  off 
for  inspection  operation. 
Previously  such  a])plications 
involved  the  installation  of 
expensive  gearing  and  clutches,  adjustable-speed  motors, 
dual-frequency  drives,  or  similar  multi-s|>eed  devices. 

Any  speeds  can  be  had  by  installation  of  the  proper 
gearing.  In  this  application  a  machine  required  a  motor 
rated  at  5  hp.,  1 16  r.p.m.  during  the  threading-in  period 
and  25  hp.,  1,750  r.p.m.  during  normal  production.  Both 
motors  were  geared  to  the  intake  shaft  of  the  machine, 
the  operating  motor  with  pinion  keyed  to  its  shaft,  while 
the  slow-speed  motor  was  connected  through  an  over¬ 
running  clutch  similar  to  a  free-wheeling  unit  to  its 
j)inion.  The  gear  motor  is  in  operation  constantly  when 
the  machine  is  in  use,  and  when  the  o|)erator  desires  to 
inspect  the  operation  he  merely  trips  out  the  25-hp.  drive 
and  the  small  motor  will  pick  up  the  load  without  shock 
at  116  r.p.m.  until  operation  can  be  resumed  under  full 
normal  conditions. 

This  general  scheme  is  adaptable  to  such  machines  as 
rayon  slashers,  wire-drawing  machines,  calendars,  cold 
rolling  mills,  certain  machine  tools  and  other  miscella¬ 
neous  applications. 


PRACTICES  IN  BRIEF 


very  successful  in  their  protective  function  without  in¬ 
creasing  the  number  of  tripouts.  They  are  readily 
in.stalled  and  are  made  in  the  company  shops. 


Outrigger  Pole  Design  Aids 
Joint  Junction  Clearances 


Ample  space  for 
both  power  and 
telephone  linemen 
characterizes  the 
design  of  this  40- 
ft.  pole  on  the  out¬ 
skirts  of  West  Con¬ 
cord,  Mass.,  where 
t  w  o  three-phase, 
f  o  u  r-w  i  r  e,  4-kv. 
cables  of  the  Edi- 
.son  b'lectric  Illumi¬ 
nating  Company 
of  Boston  connect 
with  two  overhead 
circuits  in  serving 
the  Maynard  dis¬ 
trict  from  the  Con¬ 
cord  substation.  An 
aerial  cable  of  the 
Xew  England  Tele- 
])hone  &  Telegraph 
Company  uses  the 
])ole  jointly  with 
the  Edison 


Rubber  Mounting  Benefits 
Shown  by  Mercury  Pools 


_  _  _  com¬ 
pany.  The  design 
a  stanclpi])e  through  which  the  Edison  cir- 
underground  conduit  to  pot- 


is  featured  by 
cuits  are  brought  up  f 
heads  mounted  on  an  outrigger  arm  providing  4- ft  clear¬ 
ance  from  the  pole.  The  overhead  connections  between 
the  potheads  and  the  outgoing  overhead  wires  are  made 
by  extra  heavily  insulated  wire  which  is  carried  to  hori¬ 
zontal  buses  run  transversely  across  the  pole  structure 
and  from  which  taps  are  made  to  the  various  phase  wires 
leading  off  toward  Maynard.  The  standard  spacing  be¬ 
tween  crossarm  centers  is  30  in.  and  between  phase  wires 


Dual-Motor  Drive  Permits 
Two  Operating  Speeds 

By  H.  P.  ARNOLD 

'X  estinghouse  Electric  &  Manufacturing  Company,  Providence,  R.  I. 

In  a  great  many  industrial  applications  two  dehnite 
speed>  are  necessary,  one  a  low  speed  for  inspection  or 
threading-in  purposes  and  the  other  for  normal  produc- 
tion.  A  simple  installation  was  recently  made  in  a  tex- 
hle  plant  using  a  direct-connected  motor  as  the  main 
production  drive  and  a  slow-speed  gear  motor  connected 


Effectiveness  in  damping  out  vibrations  of  the  rubber 
mountings  used  by  General  Electric  on  its  latest  ap¬ 
pliance  motors  is  shown  graphically  by  three  little  pools 
of  mercury.  The  two  of  the  pools  fastened  to  the  mo¬ 
tor  itself  show  the  inherent  vibration  of  the  motor,  but 
the  third,  fastened  to  board  on  which  the  motor  is 
mounted,  shows  that  none  of  the  vibration  is  trans¬ 
mitted  by  the  rubber  mounting  due  to  the  absence  of 
standing  weaves  on  the  pool.  This  method  of  .showing 
visually  the  sup[>ression  of  vibrations  involved  was 
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chosen  because  the  measured  amplitude  of  the  vibrations 
was  small  and  the  surface  of  the  mercury  is  extremely 
sensitive  to  disturbances. 


Simple  Rate  Calculator 


any  month  in  which  the  consumption  shows  an  increase 
over  the  same  month  of  1933.  If  all  the  108,000  cus¬ 
tomers  take  full  advantage  of  this  generosity  during  1934 
the  company  will  have  to  find  an  additional  20,000,000 
kw.-hr.  For  the  present  usage  of  60  kw.-hr.  per  month 
the  bill  drops  from  $3.77  to  $3.37,  and  in  addition  there 
is  the  gift  of  11  kw.-hr.  if  the  current  consumption  ex¬ 
ceeds  that  of  a  year  ago. 


Gives  Customer  the  Facts 

Having  at  the  tip  of  the  tongue  the  degree  of  change 
from  a  former  rate  is  a  great  asset  for  utility  employees 
when  a  new  and  novel  rate  is  instituted.  A  quick  an¬ 
swer  goes  far  to  allay  the  suspicion  that  all  electric 
rates  are  complicated.  Georgia  Power  Company  has  met 


RATE  CALCULATOR 

for 

NEW  RESIDENTIAL  ELECTRIC  RATES 

GEORGIA  POWER 
%  COMPANY  H 

)anuar\.  lV^-4 

AtAOft  rnoM  «EAO« 
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i 
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Stainless  Steel  Properties 
Classified  by  Groups 

In  a  recent  treatise  prepared  under  the  direction  of 
the  committee  of  stainless  and  heat-resisting  steels  of 
the  subsidiary  manufacturing  companies  of  the  U.  S. 
Steel  Corporation  the  electrical  and  other  properties  and 
appropriate  applications  of  the  USS  chromium  and 
chromium-nickel  groups  are  given.  All  of  these  alloys 
are  of  the  relatively  low  carbon  type;  the  first  two  are 
of  the  chromium  alloy  group,  are  paramagnetic  (p  = 
1.03)  and  have  specific  heat  of  0.12  cal.  /degree  C./gm. 
(0  to  100  deg.  C.)  ;  the  three  last  compose  the  chromium- 
nickel  group,  are  ferromagnetic  and  have  a  specific  heat 


Calculator  gives  all  advantages  of  new  rate  at  a  glance 

this  by  providing  a  sixteen-page  intimate  primer  for  the 
customer  and  a  simple  rate  calculator  for  the  employees. 

In  the  calculator  two  disks  have  the  data  for  any  con¬ 
sumption  from  16  to  510  kw.-hr.  printed  radially  on 
them  and  showing  through  a  window  w’here  the  items 
are  identified  as  follows:  Monthly  base  (1933)  consump¬ 
tion,  net  bill  under  old  rate,  net  bill  under  new  rate,  net 
reduction  in  monthly  bill,  free  kilowatt-hours  allowed, 
kilowatt-hours  to  qualify  for  inducement  rate  and  the 
rate  for  follow-on  blocks.  To  economize  size  and  space 
both  faces  of  the  disks  are  used,  affording  four  ranges 
of  consumption,  16-64,  66-128,  132-270,  280-510. 

Fifteen  instead  of  5  kw.-hr.  is  given  for  the  dollar 
minimum  bill  under  the  new  rate.  The  service  charge 
was  dropped.  But  most  unusual  in  the  new’  schedule  is 
the  provision  of  bonus  packages  of  “free  electricity”  for 


Properties  of  Stainless  and  Heat-Resisting  Steels 


Physical  Properties 

18-8 

25-12 

12 

17 

27 

Composition — (per  cent) 

Chromium . 

17-20 

22-28 

12-14 

16-18 

25-30 

Nickel . 

8-12 

12-16 

Manganese . 

0.50 

0.50 

0.50 

0  50 

Silicon . 

0.75 

0.50 

0.  50 

0.  50 

Carbon . 

0.15 

0.25(Max.) 

0.  10 

0.  10 

0.  10 

SpeciSc  Electrical  Resistance: 

Microhms/in.* . 

27.6 

30.7 

22.4 

23.2 

26.4 

Low  carbon  steel . 

6.4 

7. 1 

5.2 

5.4 

6.  1 

Melting  Range  (deg.  F.) . 

2,550-2.590 

2.530-2,570  2.750-2,790 

2,710-2.750 

2.710-2.750 

Thermal  Conductivity: 

Cal./CM.VSec./oC./CM  .at  100  ®C.. 

0.0390 

0,03-0.04 

0.0595 

0.0583 

0.0500 

Low  carbon  steel . 

0.33 

0.25-0.34 

0.50 

0.49 

0.420 

Cal./CM.»/8ec./»C./CM..at  500  'C  . . 

0.0515 

0.0686 

0.0624 

0.0583 

of  0.11. 

The  first  type,  18-8,  has  the  widest  applicability  due 
to  the  combination  of  unusual  physical  properties  with 
most  thorough  resistance  to  corrosive  attack.  Like 
the  others,  it  is  quite  permanently  resistive  to  atmos¬ 
pheric  attack  and  is  resistant  to  many  industrial  solu¬ 
tions  and  chemicals.  It  will  maintain  strength  and  re¬ 
sist  scale  up  to  1,600  to  1,650  deg.  F.  A  stabilized 
18-8  having  carbon  less  than  0.08  per  cent  and  a  stabil¬ 
izing  agent  is  more  resistant  to  intergranular  corrosion, 
due  to  carbide  formation,  in  the  temperature  range  1,000 
to  1,600  deg.  F. 

USS  25-12  is  intended  for  use  at  high  temperatures 
and  will  not  scale  below  2,100  deg.  F.  USS  12  is  simi¬ 
lar  to  early  high  chromium  low’  carbon  steels;  it  is  the 
only  one  of  the  types  that  is  strengthened  by  conven¬ 
tional  oil  or  air  quench  from  a  high  temperature.  Type 
17  has  slightly  more  restricted  use  than  18-8  and  is 
meant  for  temperatures  up  to  1,550  deg.  F.  USS  27  is 
primarily  for  industrial  use  between  1,500  and  2,100 
deg.  F.  for  furnace  linings  and  parts,  valves,  etc. 

In  general,  these  alloys  are  amenable  to  almost  every 
process  known  to  the  metal  w'orker’s  art  and  can  be 
polished  to  a  high  luster,  mirror  surface.  They  do  not 
respond  to  ordinary  heat  treatment, 
but  can  be  cold  worked  to  greater 
strength.  Annealing  to  remove  cold 
w'ork  effects  consists  in  heating  up  to 
some  temperature,  according  to  the 
metal  and  the  use  for  which  intended, 
and  then  cooling  rapidly.  All  types 
can  readily  be  welded  by  gas  or  elec¬ 
tric  methods,  with  arc  or  resistance 
electric  welding  generally  most  con¬ 
venient.  For  arc  welding,  coated  rods 
of  the  same  material  and  the  usual 
spot  or  seam  resistance  methods  are 
used.  For  best  results  welded  arti¬ 
cles  should  be  annealed  after  welding 
to  improve  corrosion  resistance. 
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BOOK  REVIEWS 


Thermodynamics  of  Electrical  Phenomena 
in  Metals 

By  P.  W.  Rridpinen.  Published  by  the  Macmillan  Company, 
69  Fifth  Avenue,  New  York,  N.  Y.  195  pages,  illustrated.  Price 
S3.75. 

.\  large  fraction  of  engineers  will  remain  content  to 
accejit  as  rigorous  the  principles  which  they  have  learned 
to  use  in  connection  with  currents  in  metallic  circuits. 
This  book,  however,  is  written  for  those  who  are  dis¬ 
posed  to  stay  on  the  querying,  skeptical  side.  Dr. 
Bridgmen  puts  many  simple  electrical  phenomena  in 
metals  to  thermodynamic  test  and  scrutinizes  their 
validity.  The  Volta,  Peltier,  Hall,  Thomson  and  other 
effects  run  into  a  slight  modicum  of  insubstantiation 
when  viewed  so  critically. 

Thermionic  emission,  vapor  pressures,  crystal-electrics 
and  photoelectrics  are  also  examined  by  this  natural 
philosopher  (in  distinction  to  the  mathematical  physi¬ 
cist),  who  strives  to  rationalize  the  concepts  and 
reconcile  the  deviations,  using  mathematics,  true,  but 
philosophizing  all  the  time  as  to  the  logic  of  the  math¬ 
ematical  indications.  The  restless  exploratory  mind  will 
relish  the  chance  to  question  even  the  axiomatic  things 
in  metallic  conduction  and  emission. 


The  Design  and  Use  of  Instruments 
and  Accurate  Mechanisms 

By  T.  N.  Whitehead.  Published  by  the  MacMillan  Coinpany, 
60  Fifth  Avenue,  New  York.  279  pages,  illustrated.  Price,  $3.50. 

This  is  not  a  book  on  electrical  instruments,  on  elec¬ 
trical  measurements,  nor  on  the  academic  theory  of  the 
probability  of  error  in  measurement.  But  fundamental 
to  all  design  and  use  of  instruments  there  must  be  a 
practical  appreciation  of  the  sources  of  error  so  that  they 
may  be  avoided  or  circumvented  in  both  the  layout  of 
the  device  and  in  its  use.  Mechanisms  analyzed  include 
the  photomicrometer,  accelerometer,  assay  balance,  screw 
backlash  and  friction  generally,  telescope  collimator  and 
goniometer.  The  second  half  of  the  book  is  devoted  to 
kinematic  design  and  is  semi-mathematical.  A  long 
chapter  goes  into  the  planning  of  an  instrument  in  a 
most  helpful  way.  Researchers  and  laboratory  tech¬ 
nicians  are  the  ones  who  will  want  this  book. 


Centrifugal  Pumps,  Turbines  and  Propellers 

By  Wilhelm  Spannliake.  Published  by  the  Mas.sachusetts  In- 
mtute  of  Technology,  Cambridge,  Mass.  328  pages,  illustrated. 
Price,  $5. 

While  visiting  lecturer  at  M.I.T.  Professor  Spann- 
bake  established  the  unity  of  centrifugal  pumps,  turbines 
and  propellers  by  laying  their  common  fundamentals  of 
fluid  flow.  These  have  been  expanded  into  this  text, 
"hich  makes  notable  progress  in  replacing  empiricism 
I'Uh  foundation  theory.  Four  parts  take  up  successively 
hydromechanics,  the  runner  in  inclosed  and  in  uninclosed 
now,  aiul  the  modern  impulse  wheel  without  attempting 
^0  e.xtend  the  principles  evolved  into  the  formalities  of 


design.  Two  projected  volumes  w'ill  cover  irrotational 
and  vortical  flow  phenomena  and  the  mechanical  con¬ 
struction  of  turbo  machines.  A  unique  characteristic  of 
the  author  is  his  success  in  circumventing  the  coefficients 
which  abound  in  hydrodynamics;  the  confusing  unit 
heads  and  unit  velocities  are  wholly  escaped  by  this  tech¬ 
nique.  Hydraulic  engineers  generally  will  get  a  new  and 
clarified  approach  to  their  jmoblems  by  study  of  this  text. 

Power  Supply  Economics 

By  Joel  D.  Justin  and  William  G.  Mervine.  Published  by  John 
Wiley  &  Sons,  Inc.,  440  Fourth  Avenue,  New  York.  N.  Y.  225 
pages,  illustrated.  Price,  $3.50. 

A  thorough  treatise  on  the  technical  and  economic 
features  of  power  supply.  It  covers  available  sources 
of  power,  load  studies  and  predictions,  available  fuels, 
steam  plants,  steam  plant  economics,  cost  of  steam  power, 
hydro  power  in  all  aspects,  peak  load  plants,  interconnec¬ 
tion,  oil  engine  power,  industrial  power  plants  and  pur¬ 
chased  industrial  power.  The  approach  is  based  upon 
relative  costs  and  advantages  and  disadvantages  from  an 
economic  point  of  view.  Technical  design  and  details  of 
assembly  are  not  treated.  This  is  a  very  fine  discussion 
of  the  present  economic  aspects  of  power  production. 

You  Must  Relax 

By  Kdmund  Jacobson.  M.  I).  Published  by  the  McGraw-Hill 
Book  Company,  330  West  ‘t2d  Street,  ..New  York.  N.  Y.  201 
pages,  illustrated.  Price,  $1..’0. 

Insulation  against  nervous  high  tension  is  as  difficult 
for  the  electrical  T.B.M.  as  for  any  others.  Reduction 
in  voltage  is  the  answer  and  Dr,  Jacobson  tells  how  thus 
to  counteract  supersynchronous  living.  Objective  relax¬ 
ation  first  demands  awareness  of  the  muscular  and  ner¬ 
vous  tension.  Excellent  illustrations  show  the  method¬ 
ical  approach  to  detection  of  these  local  tensions  and 
thence,  step  by  step,  to  conscious  relaxation.  Millionth- 
volt  apparatus  confirms  the  author’s  neurological  tech¬ 
nique  and  many  case  citations  show  the  results  in  prac¬ 
tice.  This  is  essentially  a  self-help  book  for  the  incipient 
nervous  wreck  who  is  tempted  to  shunt  relaxation  aside 
and  go  in  for  a  series  of  excitement  escapes  when  the 
opposite  is  his  single  best  bet — it  even  tells  how  to  relax 
at  work! 

Technische  Messungen 

Technical  Measuretnents 

By  A.  Gramberg.  Published  by  Julius  Springer,  Berlin  W9. 
Linkstrasse  23-24.  488  pages,  395  illustrations.  Price,  24.00 
reichsmarks. 

In  general  plan  this  book,  now  in  its  sixth  edition, 
revised  and  modernized,  classifies  measurements  in 
terms  of  quantities  to  be  measured,  devoting  a  chapter 
to  each  kind :  Pressure,  time  and  speed,  mass  and 
volume,  temperature,  quantity  of  heat,  calorimetry  of 
fuels,  gas  analysis.  Force,  torque,  work  and  efficiency 
have  a  separate  chapter ;  so  has  the  indicator.  It  in¬ 
cludes  sections  on  servo-motor  methods  for  operating 
instruments  and  on  the  transformation  of  measurements 
to  electrical  counterparts  for  remote  indication. 

The  treatment  of  the  subject  is  essentially  descriptive; 
demands  on  the  user’s  mathematical  knowledge  are 
moderate.  The  book  will  interest  electrical  engineers 
whose  duties  call  for  familiaritv  with  related  fields. 
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NEWS 

OF  THE  WEEK 


Eleven  Appliance  Makers 
Approved  by  E.H.F.A. 

Eleven  manufacturing  companies  have 
been  approved  by  the  Electric  Home 
and  E'arm  Authority  to  manufacture 
electric  ranges,  water  heaters  and  re¬ 
frigerators  for  sale  in  the  Tennessee 
Valley,  according  to  a  statement  made 
at  the  authority  office  in  Chattanooga 
last  week.  The  authority  is  planning  to 
co-ordinate  its  advertising  with  that  of 
the  manufacturers  and  advertising  pro¬ 
grams  are  now  under  discussion. 

The  companies  whose  products  have 
been  aj)proved  include  the  Westing- 


house  Electric  &  Manufacturing  Com¬ 
pany,  Edison  (leneral  Electric  Appli¬ 
ance  Company,  Landers,  Frary  &  Clark, 
McGraw  Electric  Company,  Kelvinator 
Corporation,  Estate  Stove  Company, 
A-B  Stove  Company,  A.  J.  Lindemann 
&  Hooverson  Company.  Cleveland 
Heater  Company  and  the  Malleable  Iron 
Range  Company. 

Approved  appliances  will  carry  a  dis¬ 
tinguishing  mark  of  the  authority  and 
will  be  sold  through  regular  dealer  out¬ 
lets.  They  will  be  financed  upon  term 
payments  by  the  Electric  Home  and 
Farm  Authority,  with  co-operation  of 
the  private  utility  companies  operating 
in  the  areas  designated. 


Steel  Engineers  Seek  New  Methods 


A.  I.  &  S.  E.  E.  discusses  the  technical 
features  of  electric  furnaces,  specific 
types  and  performance  data,  as  well 
as  the  present  and  expected  trends  in 
types  adapted  to  fit  production. 

Marked  by  wide  interest  in  new 
methods,  new  operating  econo¬ 
mies  and  in  new  equipment  to 
do  industrial  jobs  more  quickly  and 
more  economically,  the  spring  engineer¬ 
ing  conference  of  the  Association  of 
Iron  and  Steel  Electrical  Engineers, 
under  the  ausi)ices  of  the  Combustion 
Engineering  Division,  was  held  in 
Youngstown,  Ohio,  April  11  and  12. 
The  conference  was  attended  by  more 
than  7(K)  persons.  Steel  mill  engineers 
were  uniformly  enthusiastic  over  the 
immediate  outlook  for  business  activity- 
in  their  respective  fields,  as  has  been  the 
case  at  other  general  meetings  in  the 
Middle  West  area.  The  settlement  of 
the  Detroit  automobile  strike  situation 
appears  to  have  pretty  well  cleared  the 
air  of  all  but  third  and  fourth  grade  in¬ 
dustrial  disputes  in  the  area  and  released 
an  appreciable  amount  of  prospective 
business. 

.\t  the  first  session  discussion  of 
purely  electrical  methods  to  the  solution 
of  present-day  metallurgical  problems 
indicated  sustained  improvement  in 
energy-handling  technique.  At  this  ses¬ 
sion  three  papers  were  presented  on  elec¬ 
tric  furnaces  by  well-qualified  men  and 
the  attendance  was  the  best  of  the  con¬ 
ference.  The  papers  of  the  .second  day's 


sessions  dealt  with  steel  mill  technique 
and  refractories  and  were  of  interest  to 
electrical  men  only  in  so  far  as  they 
might  help  in  design  and  maintenance  of 
furnaces. 

Electric  furnaces  superior 

Wirt  S.  Scott,  as  special  representa¬ 
tive  of  the  Westinghouse  Electric  & 
Manufacturing  Company.  Mansfield, 
Ohio,  discussed  the  temperature  dis¬ 
tribution  of  electric  and  fuel-fired  fur¬ 
naces.  He  emphasized  the  necessity  of 
uniform  temperature  distribution  in  pro¬ 
duction  furnaces  that  the  same  results 
can  he  given  the  product  as  were  pro¬ 
duced  in  the  small  laboratory  furnaces, 
where  test  specimens  can  be  located 
nearer  to  the  controlling  thermocouples. 
He  pointed  out  that  close  temperature 
regulation  throughout  the  charge  can 
he  obtained  with  electric  furnaces  and 
urged  that  the  value  of  this  in  improved 
product  be  adequately  considered  in 
terms  of  dollars  and  cents  when  select¬ 
ing  furnace  equipment.  A  paper  by 
X.  Otis  of  the  industrial  engineering 
department  of  the  General  Electric  Com¬ 
pany.  Schenectady,  tied  in  with  Mr. 
Scott’s  fundamental  arguments.  Mr. 
Otis  discussed  the  types  of  electric  fur¬ 
naces  adapted  to  the  box  annealing  of 
sheets  in  protective  atmospheres  and 
pre.sented  curves  and  data  to  show  the 
temperature  distribution  obtainable 
throughout  a  stack  of  sheets.  He  also 
discussed  types  of  furnaces  adapted  to 


box  annealing  of  coils  of  wide  strip  and 
presertted’  data  on  output  and  expected 
economies  with  furnaces  of  this  type 
requiring  no  cover  hoods  or  retorts. 

A  joint  paper  by  T.  B.  Bechel  and| 
M.  H.  Mawhinney  of  the  Electric  Fur¬ 
nace  Company,  Salem,  Ohio,  pointed  out 
the  advantages  of  multiple  batch  fur¬ 
naces  in  line,  with  proper  handling 
equipment,  which  should  appeal  to  steel 
mill  engineers  for  use  in  handling  awk¬ 
ward  and  unwieldy  products. 


Eight  Utility  Measures 
Await  Lehman  Approval 


In  a  capitulation  as  decisive  as  it  wa> 
unexpected,  the  New  York  Assembly 
this  week  passed  five  of  the  "Lelimar. 
utility  reform”  bills,  bringing  to  a  legis¬ 
lative  conclusion  eight  of  the  eleven 
measures  comprising  the  program.  With 
as  many  as  45  of  the  85  Republican  .As¬ 
semblymen  joining  with  the  entire 
Democratic  side  of  the  House,  little  oi 
the  objection  e.xpected  was  evinced 
against  the  program. 

Included  in  the  measures  now  l)efore 
the  Governor  for  signature  is  the  mu 
nicipal  ownership  bill,  which  was  passed 
by  the  Assembly  after  amen(lment^ 
which  would  require  a  Public  Service 
Commission  certificate  of  necessity  had 
been  defeated.  The  other  four  hills  ap¬ 
proved  by  the  Legislature  this  week  pro¬ 
vide  for  turning  over  of  customers'  de- 
])osits  with  utility  companies  to  the  state 
treasury  after  such  deposits  have  re¬ 
mained  unclaimed  for  fifteen  years:  ap¬ 
propriation  of  a  $3()0.(X)0  revolving  fund 
for  the  Public  Service  Commission  t 
defray  the  cost  of  rate  investigation; 
the  ultimate  cost  to  be  assessed  again;' 
the  utility  immediately  concerned;  re- 
(juirement  of  Public  Service  Comnii;- 
sion  consent  for  use  of  revenues  by  an; 
utility  for  other  than  operating  expense;, 
maintenance,  payment  of  indebtedne'- 
with  interest  and  dividends  to  stock¬ 
holders.  and  permission  to  village; 
which  have  their  own  gas  and  electric 
plants  to  furnish  service  in  outlying 
territory',  subject  to  approval  at  a  reter- 
endum. 

Key  measure  still  unvoted 

The  three  remaining  bills  which  awai: 
legislative  action  include  the  key  meas¬ 
ure  which  would  empower  the  Public 
Service  Commission  to  order  temporary 
rate  reductions  to  a  point  where  a  utility 
corporation  would  earn  not  less  than  ■ 
per  cent  on  its  property  used  or  useio: 
in  the  public  service,  less  depreciation 
This  measure,  now  in  the  .Assembly 
rules  committee,  is  expected  to  be  re 
ported  out  for  a  vote  within  a  few  day- 
Senate  action  is  still  reciuired  on  ft 
Buckley  bill,  which  re{|uires  juihlic  k 
ting  of  all  contracts  by  public  utiliti^ 
corporations  where  the  amount  involve 
exceeds  $25.(MK)  in  one  year. 
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Supreme  Court  Upholds 
Nebraska  Power  Districts 

Action  in  quo  warranto  brought  by  a 
landowner  in  the  Loup  River  valley  to 
settle  possible  defects  in  the  Nebraska 
law,  enabling  the  creation  of  public 
power  and  irrigation  districts  and  em¬ 
powering  them  to  borrow  funds  from 
the  federal  government  (Electrical 
World,  April  14,  page  561),  has  been 
dismissed  by  the  state  supreme  court  in 
a  decision  which  removes  the  last  legal 
obstacle  to  the  Sutherland  and  Colum¬ 
bus  power  and  power-irrigation  proj¬ 
ects.  The  court  held  against  the  relator 
on  every  point. 

To  the  argument  that  no  power  or 
method  was  provided  for  requiring  the 
district  to  charge  adequate  rates,  thus 
making  possible  bond  interest  defaults, 
the  court  replied  that  this  omission  may 
have  a  tendency  to  affect  the  market 
for  the  bonds  but  does  not  affect  the 
validity  of  the  act.  Whether  the  legis¬ 
lation  is  wise  or  unwise,  whether  the 
enterprise  is  profitable  or  unprofitable, 
was  a  matter  for  the  consideration  of 
the  legislature,  with  which  the  courts 
have  no  concern. 

It  was  also  held  that  the  legislation 
did  not  provide  for  taking  of  private 
property  without  due  compensation,  and 
hence  was  not  violative  of  the  constitu¬ 
tion,  and  the  fact  that  tlie  district  has 


no  funds  with  which  to  pay  for  property 
condemned  does  not  invalidate  the  law 
since  owners  of  lands  are  protected  by 
the  constitution  from  any  taking  of  their 
property  without  due  process  of  law  and 
payment  of  just  compensation. 


Utility  Tax  in  New  York? 

Legislative  authority  to  revive  the  H 
per  cent  tax  on  the  gross  monthly  in¬ 
comes  of  public  utility  companies  is 
being  sought  by  Mayor  LaGuardia  of 
New  York  in  a  new  ta.x  program  formu¬ 
lated  with  the  purpose  of  enabling  the 
city  to  take  the  final  step  in  wiping  out 
its  budget  deficit.  Originally  imposed 
last  September  1  as  an  emergency 
measure,  the  tax  expired  February  28. 
It  was  estimated  to  have  yielded  $8,- 
300,000  for  the  six-month  period. 

Outside  Meters  Planned 

In  order  to  speed  up  meter  reading,  save 
householders  the  annoyance  of  having 
meter  readers  entering  the  house  and 
incidentally  to  make  it  more  difficult  for 
unscrupulous  consumers  to  tamper  with 
the  meter,  the  Columbus  (O.)  Railway, 
Power  &  Light  Company  is  planning 
to  make  every  electric  meter  in  the  city 
an  outdoor  installation.  Certain  legal 
obstacles  must  first  be  removed,  how¬ 


LIGHTING  OF  BLOSSOMS  LIVENS  FAMILIAR  SIGHT 


Washington’s  classic  springtime  spectacle,  Japanese  cherry  blossom  time,  which 
yearly  brings  delight  to  thousands,  has  been  made  even  more  effective  this  year 
under  a  newly  installed  lighting  system.  Visitors  are  thus  enabled  to  enjoy 
impressions  of  the  blossoms  at  nigbt  together  with  those  of  the  illuminated 
Washington  monument  and  the  lagtion. 


ever.  Under  the  provi.sions  of  a  re¬ 
cently  enacted  city  ordinance  requiring 
that  all  electrical  installation  work  be 
done  by  licensed  contractors  the  utility 
company  is  not  permitted  to  make  the 
wiring  changes  entailed  in  moving  the 
meters.  City  Council  will  be  asked  by 
the  City  Board  of  Examiners  for  Elec¬ 
trical  Contractors  to  amend  the  ordi- 


Los  Angeles  Contemplates 
Frequency  Changeover 

Los  .Angeles  Bureau  of  Power  &  Light 
is  considering  the  possibility  of  a  com¬ 
plete  changeover  from  50  to  60  cycles, 
according  to  a  statement  made  recently 
by  E.  F.  Scattergood,  chief  engineer 
and  general  manager,  before  leaving  for 
Washington  to  confer  w’ith  the  Recla¬ 
mation  Bureau.  The  change  is  being 
considered  in  anticipation  of  distribu¬ 
tion  of  power  from  Boulder  Dam,  which 
will  be  available  late  in  1935.  Gener¬ 
ating  equipment  for  the  dam  ordered 
thus  far  has  been  designed  for  operation 
at  either  50  or  60  cycles  and  bids  on 
transformers  called  for  alternative  pro¬ 
posals  on  both  frequencies.  Equipment 
in  the  bureau’s'  own  plants  is  also  de¬ 
signed  to  operate  at  either  frequency. 

Representatives  of  various  electrical 
companies  have  been  in  southern  Cali¬ 
fornia  for  some  time  advising  with  en¬ 
gineers  of  the  bureau  on  the  costs  and 
problems  relative  to  the  change.  Tenta¬ 
tive  estimates  place  the  cost  at  about 
$2,500,000,  with  the  major  difficulties 
involving  the  change  of  synchronous 
equipment. 

Range  Rentals  Offered 
by  Kansas  City  P.  &  L. 

Launching  what  it  terms  “the  greatest 
merchandise  campaign  in  its  history,” 
Kansas  City  Power  &  Light  Company 
last  week  announced  a  plan  for  rental 
and  easy  purchase  of  ranges  and  water 
heaters.  Two  range  models  and  a  50- 
gal.  tank  water  heater  are  offered  on  an 
optional  trial  or  purchase  plan. 

A  new  off-peak  water  heating  rate  of 
1  cent  per  kilowatt-hour  preceded  the 
opening  of  the  range  and  water  heater 
plan.  A  three-surface  unit  range  rents 
for  $1.25  per  month  or  sells  for  $1.75 
monthly.  .A  larger  model,  with  four 
units,  rents  for  $1.50  per  month  and 
sells  for  $2. 

Canadian  G.  E.  Contract 

Contract  for  the  supply  of  switchboards 
in  connection  with  the  $310,000  power 
plant  now  being  installed  at  St.  Hya- 
cinthe,  Quebec,  has  been  awarded  to  the 
Canadian  General  Electric  Companv, 
Ltd. 
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Coming  Meetings 

Klertrochemical  Society  —  Asheville, 
N.  C.,  26-28.  Colin  G.  Fink. 

Columbia  ITniversity,  New  York. 

National  Fire  Frotectlon  AKsociatlon — 
Atlantic  City,  N.  J.,  May  14-18.  A. 
K.  Small,  lO'J  Leonard  St.,  New  York. 

Amerh’an  Institute  of  Klectrieal  KokI- 
neers — Northeastern  District  meeting, 
Worcester,  Mass.,  May  16-18.  Sum¬ 
mer  convention.  Hot  Springs,  Va., 
.June  2.5-2!*.  H.  H.  Henline,  33  W. 
3!tlh  St.,  New  York. 

National  Klectrieal  .Manufacturers  Asso¬ 
ciation — The  Homestead,  Hot  Springs, 
\a..  May  21-24.  A.  W.  Berresford, 
155  Fast  44th  St.,  New  York. 

Kdison  Klectric  Institute — -Atlantic  City, 
.1.,  .June  4-7.  H.  F.  Weadock,  429 
I.,exington  Ave.,  New  York. 

t'anadian  Klectrieal  .-Xssoclatlon — An¬ 
nual  convention.  Seigniory  Club,  I’.Q. 
(Lucerne-in-Quebec).  June  13-15,  15. 
C.  Fairchild,  409  I’ower  Building, 
Montreal,  Que. 

Aiiierican  Society  of  Mechanical  Kngi- 
neers — Semi-annual  meeting,  Denver, 
Col.,  June  25-28.  Calvin  W.  Rice, 
29  W.  39th  St.,  New  York. 


Winnipeg  Electric  Of¥ers 
Properties  to  City 

On  tlie  condition  that  the  purchasing 
price  he  liased  upon  fair  value  or  fixed 
hy  arbitration,  Edward  Anderson,  presi¬ 
dent  of  the  Winnipeg  Electric  Company, 
has  officially  offered  to  sell  to  the  city 
all  the  assets  of  the  company  and  its 
subsidiaries.  A  statement  to  this  effect 
was  issued  last  week  after  a  meeting 
of  the  joint  suh-committee  dealing  with 
the  controversy  between  the  city  and 
the  company  resulting  from  the  com- 
Iilicated  problems  which  are  facing  the 
Manitoba  utilities.  Last  fall  the  com¬ 
pany  defaulted  on  its  5  per  cent  refund¬ 
ing  mortgage  stock  and  6  per  cent  re¬ 
funding  mortgage  bonds,  stating  that 
resources  were  inadequate  for  require¬ 
ments  (Elixtrical  World,  September 
23.  page  391). 

Mr.  Anderson’s  offer  was  contained 
in  a  letter  addressed  to  Premier  Bracken, 
who  called  the  meeting.  The  view  was 
expressed  following  the  meeting  that 
the  city  would  not  consider  arbitration, 
but  that  it  probably  would  be  willing  to 
set  out  the  factors  that  should  be  taken 
into  consideration  in  fixing  a  fair  value 
for  the  property. 

• 

Salmon  River  Case  Closed 

Eifteen  years  of  litigation,  costing  both 
jiarties  hetweci'.  $300,000  and  $400,000, 
liave  been  settled  out  of  court  in  the 
Salmon  River  water  power  cases  of 
Perrv  W.  Chace  and  h'annie  L.  Horton 
(tf  Altmar  and  the  Niagara.  Lockport 

Ontario  Power  Corporation,  a  sub¬ 
sidiary  of  the  Niagara  Hudson  Power 
Corporation.  The  amount  paid  for  the 
Horton  interests,  including  settlement 
of  five  mortgages,  was  $344,(K)().  Dis¬ 
position  of  the  Horton  case  gives  the 
power  company  property  and  river 
rights  from  Redfield  to  the  mouth  of 


Salmon  River  at  Lake  Ontario.  Whether 
the  Niagara  interests  have  other  plans 
for  further  development  of  the  projects 
in  Oswego  County  was  not  disclosed. 
The  company  has  five  planned  but  un¬ 
developed  projects  along  the  Salmon 
River  in  addition  to  the  Bennetts  Bridge 
and  Lighthouse  Hill  plants,  in  operation 
and  turning  out  about  70,(XK)  hp. 

South  Carolina  Passes 
Santee-Cooper  Bill 

Final  form  of  the  bill  authorizing  the 
Santee-Cooper  project  as  passed  by  the 
South  Carolina  legislature  and  signed 
by  Governor  Blackwood  last  week  pro¬ 
vides  that  seven  members  of  the  South 
Carolina  Public  Service  Authority, 
which  is  to  have  charge  of  the  develop¬ 
ment,  be  elected  by  the  General  As- 
.sembly.  The  project  involves  the  con¬ 
struction  of  a  low  diversion  dam,  about 
30,000  feet  long,  located  thirteen  miles 
north  of  St.  Stephens  on  the  Santee 
River:  a  second  and  higher  dam,  about 
7,000  feet  long  near  Moncks  Corner  on 
the  old  Santee-Cooper  canal ;  the  cre¬ 
ation  of  two  great  lakes,  one  having  a 
surface  area  of  78,000  acres  and  the 
other  59,000  acres ;  construction  of  two 
short  canals ;  construction  of  a  two-lift 
lock  and  a  200,000  hp.  hydro-electric 
plant  and  substation  near  Moncks 
Corner,  and  building  of  75  miles  of 
transmission  lines  to  serve  the  market 
in  the  coastal  region  and  to  intercon¬ 
nect  with  transmission  lines  serving 
other  parts  of  the  state. 

The  legislature  also  adopted  a  resolu¬ 
tion  directing  the  State  Railroad  Com¬ 
mission  to  report  to  the  1935  legislative 
session  property  valuations  of  Associ¬ 
ated  Gas  &  Electric  subsidiaries  in  the 
state.  Senator  Williams  of  Aiken  said 
its  adoption  was  necessary  to  obtain 
lower  rural  rates  from  private  com¬ 
panies, 

Canadian  municipal  bill  shelved 

Premier  Taschereau’s  bill  to  author¬ 
ize  the  municipalization  of  electricity  in 
the  province  of  Quebec  has  been 
shelved  for  the  time  being.  The 
measure  has  been  sent  to  the  Public 
Bills  Committee,  there  to  lie  until  the 
end  of  the  present  session  of  the  legis¬ 
lature,  when  it  will  automatically  die. 
The  government  may  reintroduce  it 
next  session. 

• 

Appliance  Sales  Control 

.\n  ordinance  regulating  the  sale  of 
electrical  devices  and  a{)pliances  in  Los 
Angeles,  Calif.,  has  been  adopted  hy 
the  City  Council  and  forwarded  to 
Mayor  Erank  L.  Shaw  for  approval  or 
veto.  The  ordinance,  according  to  the 
city  building  and  safety  commission,  is 
designed  to  prevent  the  “dumping”  of 


inferior  goods,  which  cannot  pass  in¬ 
spection.  Oriental  goods  of  this  type, 
according  to  a  statement  to  the  Citv 
Council,  have  not  the  durability  of 
standard  appliances  and  are  a  fire  haz- 
ard.  Under  the  ordinance,  all  electrical 
goods  must  pass  an  examination,  but 
those  bearing  the  stamp  of  approval  of 
a  national  electrical  underwriters’  asso¬ 
ciation  are  deemed  satisfactory.  Others 
must  be  submitted  to  the  department  of 
building  and  safety  for  tests,  the  cost  of 
which  will  range  from  $10  to  $25. 


Neon  Code  Gets  Hearing 

Public  hearings  on  a  code  of  fair  com¬ 
petition  for  the  electric  and  neon  sign 
industry  will  be  held  in  Washington  be¬ 
ginning  April  23,  the  National  Re¬ 
covery  Administration  has  announced. 
The  code  is  sponsored  hy  the  .National 
Electric  Sign  .Association,  claiming  to 
represent  52  per  cent  of  the  industry. 
.\  maximum  work  week  of  40  hours, 
with  variations  for  cities  of  smaller 
population,  and  a  minimum  wage  of  $16 
per  week  are  established  under  the  pro¬ 
posed  code. 


MERRY-GO-ROUND 

Before  determining  upon  a  plan  for 
the  conduct  of  its  census  of  rates 
charged  for  electricity,  the  Federal 
Power  Commission  has  planned  a  series 
of  conferences,  first  with  the  representa¬ 
tives  of  municipal  and  public  agencies 
interested  and  then  with  the  representa¬ 
tives  of  the  private  power  companies. 
It  is  expected  that  a  considerable  amount 
of  the  material  needed  can  be  secured 
from  the  public  service  commissions  in 
the  various  states.  Producers  of  elec¬ 
tricity  and  others  interested  will  be  con¬ 
sulted  in  determining  just  what  informa¬ 
tion  will  be  of  most  value. 

After  eight  months  spent  in  as¬ 
sembling  a  staff  and  in  making  an  in¬ 
ventory  of  available  state  and  federal 
data,  the  Federal  Power  Commission 
is  now  ready  to  proceed  with  its  gen¬ 
eral  power  survey.  Enough  samples 
have  been  taken  here  and  there  to  in¬ 
dicate  the  fundamental  lines  which  this 
survey  will  follow'. 

Despite  face-saving  talk,  it  is  c]uite 
apparent  that  Congress  intends  to  make 
substantial  modifications  in  the  securi¬ 
ties  act  and  to  strip  the  Stock  Exchange 
bill  of  many  of  the  prescriptions  for 
registering  securities,  for  requiring  in¬ 
formation,  for  limitation  on  buying  and 
selling,  to  say  nothing  of  the  provisions 
applying  to  "controlling  persons. 
Legislation  having  no  immediate  hear¬ 
ing  on  the  matter  of  credit  expansion, 
it  seems  likely,  will  be  handled  as  sepa¬ 
rate  legislation  at  the  next  session  of 
Congress. 

PAUL  WOOTON, 

Washington  Correspondent. 
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Energy  Output  Turns  Upward 


12%  Output  Rise  Shown 
by  Geological  Survey 

Accelerated  gains  in  the  output  of 
energy  by  public  utility  plants  are 
shown  by  figures  announced  by  the 
United  States  Geological  Survey.  Feb¬ 
ruary  production  of  7,057,435,000  kw.-hr. 
was  12  per  cent  more  than  in  1933, 
whereas  the  year’s  rise  in  January  was 
10  and  in  December  4  per  cent.  Aver¬ 
age  daily  output  rose  2.4  per  cent  over 
January,  in  contrast  with  the  usual 
slight  decrease,  and  4  per  cent  over 
February,  1932.  Recent  monthly  totals 
have  been  slightly  revised  as  follows 
(in  millions  of  kw'.-hr.)  :  December, 
7,470;  January,  7,629. 


The  average 

daily 

production 

from 

Division 

Nov. 

Dec. 

Jan. 

Feb. 

United  States  . , 

+ 

4 

+  4 

+  10 

+  12 

New  England  . . . 

+ 

7 

+  10 

+  16 

-f-22 

Middle  Atlantic  . 

+ 

6 

+  2 

+  9 

+  14 

East  No.  Central 

+ 

8 

+  10 

+  18 

+  21 

West  No.  Central 

+ 

3 

—  1 

—  5 

+  1 

South  Atlantic  .  . 

9 

+  1 

+  4 

0 

East  So.  Central . 

— 

5 

—  6 

+  18 

+  19 

West  So.  Central 

+ 

2 

+  3 

+  12 

+  5 

Mountain . 

.  -1-25 

+  18 

-f  20 

+  14 

Pacific  . 

.  + 

3 

+  4 

+  4 

+  8 

water  power  was  14  per  cent  less  in 
February  than  in  January.  To  balance 
this  decrease  and  take  care  of  the  larger 
total,  there  was  a  corresponding  in¬ 
crease  of  13  per  cent  in  energy  gen¬ 
erated  from  fuel  and  of  14  per  cent  in 
coal  consumption. 

The  survey  figures  differ  from  those 
announced  for  central  stations  alone  by 
the  Edison  Electric  Institute  and  Elec¬ 
trical  World  because  of  the  inclusion 
of  railway  and  other  plants  contribut¬ 
ing  to  the  public  supply. 

Changes  in  per  cent  from  the  preced¬ 
ing  year’s  figures  for  equivalent  months 
are  shown  by  geographic  divisions  in 
the  accompanying  table. 

Steam  Plant  Addition 
Costs  Only  $43  a  Kw. 

So  little  work  remains  to  complete  the 
7,5()()-kw.  addition  to  the  steam  gen¬ 
erating  plant  of  the  Taunton,  Mass., 
municipal  light  board,  referred  to  in 
the  Ei.kctrical  World,  April  22,  1933, 
page  503,  that  it  is  certain  that  the  cost 
of  this  extension  will  not  exceed  $43 
per  kilowatt.  The  new  boiler,  turbine 
and  auxiliaries  are  now  in  service  and 
construction  is  being  carried  out  to 
provide  combined  steam  and  electric 
service  to  some  fourteen  industrial 
plants  within  a  half-mile  radius  of  the 
station  by  next  fall.  The  development 
of  the  station  and  enlargement  of  its 
service  to  the  mills  in  the  neighborhood, 
as  well  as  provision  for  future  growth, 
are  being  made  by  Arthur  L.  Nelson 
Engineers.  Boston,  consultants  for  the 
department. 

l  ixed  charges  on  the  plant  when 
operating  at  full  load  will  .slightly  ex¬ 
ceed  1  mill  per  kilowatt-hour  at  the 


Once  more  increasing  in  opposition  to 
the  usual  spring-time  trend,  electrical 
energy  production  in  the  week  ended 
April  14  amounted  to  1,642,187,000 
kw.-hr.,  according  to  the  Edison  Elec¬ 
tric  Institute.  The  excess  over  the  week 
of  last  year  increased  to  16.5  per  cent, 
despite  the  advance  which  was  just  then 
setting  in.  Over  1932  the  gain  was  11 
per  cent;  1931  was  virtually  matched. 
Only  1929  and  1930  remain  to  be  sur¬ 
passed,  and  the  margin  is  but  4  per  cent. 

Industrial  energy  use  is  surging  up¬ 
ward.  Industries  are  not  merely  holding 

Weekly  Output,  Millions  of  Kw.-Hr. 

1934  1933  1932 

Apr.  14  .  1.642  Apr.  15...  1,410  Apr.  I6...I.48I 

Apr.  7  ..1,617  Apr.  8  .1,399  Apr.  9...  1,465 

Mar.  31...  1,666  Apr.  1  .1.402  Apr.  2... 1,480 

Mar.  24  ..  1,658  Mar.  25  .  .  1,410  Mar.  26 .  . .  1 ,5 1 5 

Mar.  17. .  1,650  Mar.  18  ..  1,375  Mar.  19. ..  1,538 


bus,  and  when  operating  on  a  full  con¬ 
densing  basis  the  over-all  performance 
is  a  little  under  16,000  B.t.u.  per 
kilowatt-hour.  The  present  system 
load  factor  is  46  per  cent.  The  plant 
will  operate  on  a  10,000  B.t.u.  per 
kilowatt-hour  basis  when  furnishing 
maximum  steam  extraction  from  the 
new  unit  to  the  industrial  steam  supply 
system. 

Converters  for  Russia 

Construction  has  been  completed  by  the 
Compagnia  Generale  di  Elettricita  of 
Milan,  Italy,  of  six  converter  groups 
capable  of  2,000  kw.  output  at  3,000 
volts  d.c.  for  the  Soviet  Government. 
They  will  be  installed  in  three  substa¬ 
tions  on  the  Suram  railway  in  Trans¬ 
caucasia.  Each  converter  group  is 
made  up  of  a  2,150  kw.,  6,300  volt,  three- 
phase  motor  running  at  600  r.p.m., 
which  is  direct  connected  to  two  1,0(K) 


their  own.  They  have  speeded  up.  No 
other  explanation  can  account  for  the 
rising  output  in  the  face  of  diminished 
lighting  as  the  days  lengthen. 

In  the  Central  industrial  region  the 
great  lead  continues,  now  22.4  per  cent 
over  1933.  New  England  and  the  Middle 
Atlantic  region  are  holding  steady,  the 
Pacific  rising,  the  Mountain  gradually 
moderating. 


Per  Cent  Change  from  Previous  Year 


Region 

.\pr.  14 

'Week  ended 
Apr.  7 

Mar.  31 

New  England . 

+  16.5 

+  16.0 

+  17.3 

Middle  Atlantic. . . . 

+  12.5 

+  10.5 

+  14.4 

Central  Industrial . . 

+  22.4 

+  21.3 

+  27.4 

West  Central . 

+  10.2 

+  11. 0 

+  10.5 

Southern  States.  . .  . 

+  15.5 

+  14.3 

+  17.2 

Rocky  Mountain. . . 

+  16.8 

+  20.8 

+  22.  1 

Pacific  Coast . 

+  14.3 

+  12.9 

+  12.7 

United  States. . . . 

+  16.5 

+  15.5 

+  18.8 

kw.,  1,500  volt  d.c.  generators,  one  on 
each  side.  The  generators  are  con¬ 
nected  in  series  to  give  2,000  kw.  at 
3,000  volts :  they  are  designed  to  with¬ 
stand  an  overload  of  50  per  cent  for 
two  hours  and  200  per  cent  for  five 
minutes. 

Sludge  Gas  Produces  Power 

Due  to  the  success  of  its  operations  in 
converting  sludge  gas  into  electric 
power  in  connection  with  a  .sewage  dis¬ 
posal  plant,  the  Birmingham,  Tame  and 
Rea,  England,  Drainage  Board,  has  de¬ 
cided  to  increase  its  plant’s  capacity  by 
adding  an  additional  540-hp.  engine,  to¬ 
gether  with  generator  and  necessary  ad¬ 
juncts.  Beginning  six  years  ago  with 
an  engine  of  150  hp..  the  plant  has  been 
increased  to  si.x  times  its  original  size, 
and  net  savings  during  the  period  have 
been  approximately  $67,080,  as  com¬ 
pared  with  previous  methods. 
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As  to  Rates - 

•  Northern  States  Power  Company  has 
announced  a  new  schedule  of  electric 
rates  whereby  the  larger  residential 
users  of  electricity  will  be  enabled  to  use 
more  current  at  no  greater  cost.  The 
household  where  the  monthly  electric 
bill  runs  around  $5  to  $6  will  be  given 
a  saving  under  the  n?w  schedule.  The 
saving  becomes  effective  after  the  use 
of  approximately  135  kw.-hr.,  the  first 
three  steps  in  the  residential  rate  re¬ 
maining  the  same.  Above  this  consump¬ 
tion  the  rate  on  the  next  200  kw.-hr.  is 
reduced  from  3  to  2  cents  and  in  ex¬ 
cess  of  this  amount  the  rate  is  reduced 
from  3  to  1.5  cents.  The  company  is 
not  making  any  general  reduction,  but 
is  offering  revisions  that  will  encourage 
greater  use  of  electricity  for  cooking, 
water  heating  and  auxiliary  heating  of 
rooms. 

•  Kansas  Electric  Power  Company  has 
filed  a  new  schedule  combining  lighting, 
cooking  and  water  heating  rates  so  that 
all  will  be  billed  at  the  same  rate  when 
the  householder  owns  the  proper  equip¬ 
ment.  This  rate  provides  a  minimum  of 
$2.50  a  month,  for  which  the  customer 
will  receive  35  kw.-hr.  of  electric  power. 
For  the  next  65  kw.-hr.  the  rate  is  4 
cents  an  hour,  and  for  the  excess  above 
100  kw.-hr.  used  each  month  the  rate  is 
2  cents. 

•  Western  Eight  &  Power  Company, 
Salina,  Kan.,  has  established  a  new  rate 
schedule,  combining  residence  lighting 
and  cooking.  Where  both  services  are 
measured  on  the  same  meter  the  top  step 
is  reduced  from  12i  to  10  cents.  The 
new  schedule  also  retluces  the  other 
steps  so  that  the  combination  rate  ap¬ 
proximates  the  cost  for  the  same  amount 
of  service  by  natural  gas.  The  new 
schedule  also  reduces  the  minimum  bills 
by  $1  a  month. 

•  Kansas  City  Power  &  Eight  Company 
has  filed  a  new  schedule  with  the  state 
CorjMiration  Commission,  reducing  the 
minimum  charge  for  water  heating 
service  in  five  eastern  counties.  The 
company  already  has  in  effect  a  low  rate 
for  water  heating  and  the  new  schedule 
provides  that  the  customer  may  install 
a  unit  one-third  larger  without  increas¬ 
ing  the  monthly  minimum  hill. 

•  .\ppalachian  Electric  Power  Com¬ 
pany,  which  serves  portions  of  Virginia. 
West  Virginia  ajid  Kentucky,  has  been 
ordered  by  the  West  Virginia  Public 
Service  Commission  to  file  an  inventory 
of  all  its  property  in  West  Virginia  as 
of  March  31.  1634.  .-\n  investigation  of 
rates  charged  by  the  Wheeling  Elec¬ 
tric  Company  was  ordered  at  the  same 
time.  Roth  the  .Appalachian  and  the 
Wheeling  Electric  are  .American  Gas  & 
Electric  Company  subsidiaries.  Similar 


action  was  taken  in  the  case  of  the 
Federal  Public  Service  Corporation  of 
West  Virginia,  which  serves  a  number 
of  small  towns  in  the  southern  part  of 
the  state. 

•  Indiana  Service  Corporation  has  been 
ordered  to  reduce  its  electric  rates  ap¬ 
proximately  10  per  cent  in  a  group  of 
northern  Indiana  towns  which  it  serves. 
The  order  was  issued  by  the  Public  Serv¬ 
ice  Commission,  which  at  the  same  time 
approved  other  rate  reductions  made 
voluntarily  by  the  company. 

•  Eos  Angeles,  Calif.,  Bureau  of  Power 
&  Eight’s  three  new  rate  schedules,  es¬ 
tablished  with  the  recommendation  of 
the  Board  of  Water  and  Power  Commis¬ 
sioners,  has  been  approved  by  the  City 
Council  in  an  ordinance  recently 
adopted.  If  the  ordinance  is  signed  by 
Mayor  Frank  L.  Shaw  the  new  rates 
will  become  effective  June  1.  A  new 
monthly  domestic  rate  schedule,  de¬ 
signed  to  encourage  the  use  of  appli¬ 
ances,  will  scale  the  cost  of  service 
downward  from  4.8  cents  per  kilowatt- 
hour  to  H  cents,  instead  of  from  4.8 
cents  to  2  cents.  The  i  cent  per  kilo¬ 
watt-hour  reduction  is  effective  after 
175  have  been  used.  Water  heater 
service  will  be  furnished  at  a  rate  of 
1  cent  per  kilowatt-hour.  A  new 
schedule  for  the  so-called  basic  indus¬ 
tries,  ranging  between  4i  and  5  mills 
per  kilowatt-hour  and  in  some  cases 
during  off-peak  periods  as  low  as  24 
mills  per  kilowatt-hour,  likewise  is  es¬ 
tablished. 


Municipal  Items 

A'uma,  Ariz. — City  recently  canceled 
the  proposed  $300,000  municipal  owner¬ 
ship  bond  election  and  voted  to  accept 
the  28  per  cent  reduction  in  electricity 
rates  ordered  by  the  State  Corporation 
Commjssion.  The  bonds  were  proposed 
in  order  to  obtain  a  federal  loan  of 
$300,000  with  which  to  finance  the  con¬ 
struction  of  a  municipal  power  plant  and 
distribution  system.  The  Arizona  Edi- 
soti  Company  serves  Yuma. 

Mitchell,  Neb. — At  a  recent  elec¬ 
tion  voters  directed  Council  to  enter 
into  a  contract  for  purchase  of  current 
from  the  federal  reclamation  project. 
.At  Eyman,  also  in  the  North  Platte 
A'alley.  voters  gave  similar  authority. 
Mitchell  recently  took  over  by  con¬ 
demnation  proceedings  the  city  distribu¬ 
tion  system  of  the  Western  Public 
Service  Company. 

St.  Paul,  Minn.  —  Characterizing 
the  issuance  of  permits  to  Northern 
States  Power  Company  to  operate  an¬ 
other  year  in  lieu  of  a  franchise  (Elec¬ 
trical  World.  .April  7.  page  523)  as 
a  “gross  betrayal  of  the  public’s  in¬ 


terest,”  Mayor  William  Mahoney  re¬ 
cently  vetoed  the  permit  ordinances. 
City  Council  deferred  action  on  the 
veto.  Permits  would  allow  continued 
operation  of  the  company  under  present 
rates  until  January  1,  1935,  unless  a  fran¬ 
chise  containing  different  rate  schedules 
is  approved  by  the  citizens. 

El  Centro,  Calif. — Imperial  Irri- 
gation  District  has  closed  a  contract 
with  the  Hooven,  Owens,  Rentschler 
Company  for  the  erection  of  a  3,()()0-kw. 
Diesel-electric  generating  plant  at  a 
price  of  appro.ximately  $4()0,0()0.  In  ex¬ 
planation  of  the  move  directors  of  the 
district  stated  that  the  plant  is  to  pro¬ 
vide  stand-by  service  to  be  utilized  in 
connection  with  hydro  plants  to  be 
erected  on  the  All-.American  Canal  at  a 
later  date. 


Power  Sales  Not  Taxable 

Interpreting  the  intent  of  the  Michi¬ 
gan  sales  tax  law  as  not  to  include  tax¬ 
ation  of  “sales  of  tools,  materials, 
supplies  and  power”  used  in  manufac¬ 
ture  of  tangible  personal  property 
destined  for  resale.  Judge  Guy  A.  Mil¬ 
ler  in  Circuit  Court  recently  handed 
down  a  decision  relieving  many  Mich¬ 
igan  companies  of  the  3  per  cent  sales 
tax  and  empowering  the  Detroit  Edison 
Company  to  recover  $87,000  it  has  paid 
into  the  state  treasury. 


Maryland  Plants  Sold 

Purchase  by  the  Potomac  Edison  Com¬ 
pany  of  the  electric  plants  in  Eonacon- 
ing,  Midland,  Antietam  and  Emmits- 
burg  from  the  Maryland  Light  &  Power 
Company  for  $520,000  has  been  author¬ 
ized  hy  the  state  Public  Service  Com¬ 
mission.  Potomac  Edison  Company 
was  also  authorized  to  buy  from  the 
Harpers  Ferry  Electric  Light  &  Power 
Company  its  property  on  the  Maryland 
side  of  the  Potomac  River  for  $150,000, 
plus  the  cost  of  net  additions. 


Flint  Wants  Street  Rent 

First  of  Michigan  municipalities  to  fol¬ 
low  the  example  of  Detroit  in  charg¬ 
ing  utilities  rental  for  the  use  of  city 
streets  (Electrical  World,  March  24, 
page  452)  is  Flint,  Mich.,  whose  city 
commission  recently,  by  a  unanimous 
vote,  ordered  Consumers  Power  Com¬ 
pany  and  Michigan  Bell  Telephone 
Company  to  pay  the  city  for  the  use  of 
its  streets  for  lines,  mains  and  conduits. 
The  Council  action  was  taken  following 
a  report  of  the  Mayor  that  neither  com¬ 
pany  had  reduced  rates  during  the  de¬ 
pression  and  that  under  the  power  com¬ 
pany’s  franchise  no  arbitration  of  rates 
could  l)e  forced  by  the  city  before  1937. 
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G.  E.  Profits  Increase 
as  Billings  Rise  35% 

Earnings  of  the  General  Electric  Com¬ 
pany  in  the  first  three  months  of  this 
year  were  equal  to  14  cents  a  share  on 
the  common  stock,  against  8  cents  in  the 
same  1933  period,  Gerard  Swope,  presi¬ 
dent,  told  stockholders  this  week  at  their 
annual  meeting.  Profit  available  for 
dividends  for  the  quarter  was  $4,566,000, 
compared  with  a  1933  first  quarter  profit 
of  $2,839,000,  an  increase  of  61  per  cent. 
Earnings  on  the  common  were  14  cents 
also  for  the  last  quarter  of  1933. 

Sales  billed  for  the  three-month  period 
amounted  to  $34,936,000,  which,  com¬ 
pared  with  $26,101,000  for  the  same 
quarter  a  year  ago,  showed  an  increase 
of  35  per  cent. 

Associated  Write-Ups 
Charged  by  Commission 

Following  its  disclosure  of  correspon¬ 
dence  between  Associated  Gas  &  Electric 
Company  executives  and  several  mem¬ 
bers  of  the  New  York  Legislature  which 
resulted  in  a  vote  of  approval  by  the 


New  York  State  Senate  of  a  state-wide 
utility  investigation,  the  Federal  Trade 
Commission  continued  its  hearings  on 
the  Associated  System.  Judson  C. 
Dickerman,  commission  investigator, 
charged  that  write-ups  on  the  value  of 
Associated  Gas  property  were  made  by 
Edward  J.  Cheney,  consulting  engineer, 
supposedly  an  independent  appraiser, 
but  actually  connected  with  the  utility 
system.  Mr.  Dickerman’s  charge  re¬ 
lated  particularly  to  the  valuation  of  the 
Btoad  River  Power  Company,  a  South 
Carolina  subsidiary,  but  Robert  E. 
Healy,  commission  counsel,  said  Mr. 
Cheney’s  appraisals  were  widespread 
throughout  the  Associated  Gas  &  Elec¬ 
tric  Company’s  system. 

The  write-ups  charged  against  Mr. 
Cheney  in  connection  with  the  Broad 
River  Company  ranged  as  high  as  112 
per  cent,  Mr.  Dickerman  said.  The 
total  property  of  the  company  was 
valued  at  $31,268,124  as  of  December 
31,  1930,  by  the  Cheney  appraisal.  In 
the  account  of  electric  fixed  capital, 
valued  at  $26,292,269,  Mr.  Dickerman 
cited  an  appraisal  by  another  firm  which 
indicated  a  write-up  of  $9,803,000,  or 
53  per  cent  over  the  cost  as  figured  by 


Broad  River.  The  commission  investi¬ 
gator  said  the  company  had  inflated  its 
capital  and  depressed  its  net  earnings. 
Earnings  actually  were  greater  than  ap¬ 
peared,  he  said,  because  the  capital  was 
“supposititious.” 


GAINING  AGAIN 

Reversing  the  declining  tendency 
which  crept  into  last  week’s  business  tell¬ 
tales,  current  guides  to  industry  activity 
ix>int  hopefully  upward  once  more. 
Energy  output  for  the  week  ending 
April  14  regained  half  of  the  losses  of 
the  previous  week.  Steel  production  at 
the  highest  levels  since  August,  1933, 
stood  at  52  per  cent  of  capacity.  Auto¬ 
mobile  output  rose  despite  labor  troubles. 
Carloadings,  off  sharply,  offered  the 
major  discord;  the  loss  was  largely  in 
bituminous  coal  loadings. 

Prices  rallied  and  weakened  alter¬ 
nately  in  security  markets;  commodity 
levels  broke  sharply  early  in  the  week. 

Nothing  spectacular  foreseen  for  the 
weeks  immediately  ahead  so  far  as 
volume  gains  are  concerned,  but  the  in¬ 
flation  leaven  is  still  working  and  will 
be  further  felt  later  on. 


1933  Britain’s  Bad  Year 

With  the  characterization  of  1933  as 
one  of  the  worst  periods  in  the  history 
of  the  industry,  the  British  Electrical 
and  Allied  Manufacturers’  Association, 
in  a  report  just  issued,  stated  that  al¬ 
though  there  was  an  improvement  in  the 
demand  for  small  turbines  and  trans¬ 
formers,  the  decline  in  the  market  for 
heavy  electrical  equipment  was  substan¬ 
tial.  The  most  buoyant  section  was  that 
producing  meters,  wiring  and  domestic 
appliances.  The  year  ended,  however, 
with  a  far  more  promising  outlook  for 
the  industry.  M.  J.  Railing,  chairman 
of  the  council  of  the  B.E.A.M.A., 
looks  to  railroad  electrification  projects 
abroad  to  provide  the  heavy  section  of 
the  industry  with  considerable  work  in 
the  future. 

Fort  Peck  287-Mile  Line 

Contract  for  the  construction  of  one  of 
the  longest  high-power  electric  lines  in 
the  country,  from  Great  Falls,  Mont.,  to 
the  site  of  the  Fort  Peck  Dam.  was  let 
last  week  to  the  Ziebarth- Walker  Con¬ 
struction  Company  of  Los  Angeles  at  a 
bid  of  approximately  $1,100,000.  The 
line  will  be  287  miles  long  and  will 
transmit  50,000  kw.  Electricity  will  be 
carried  from  the  \^ontana  Power  Com¬ 
pany  plant  at  Great  Falls  for  use  in 
operating  four  electric  dredges  and  other 
equipment  at  the  dam  site.  Construc¬ 
tion  work  will  begin  within  the  next 
week. 


NATIONAL  RATE  STUDY  AUTHORIZED 


^  ith  the  signing  by  President  Roosevelt  on  April  14  of  the  Rankin-Norris 
resolution  the  Federal  Power  Commission  was  directed  by  law  to  investigate 
I  and  compile  data  of  rates  charged  energy  consumers  throughout  the  nation.  The 

bill  passed  the  House  without  amendment  in  the  previous  week  ("Electrical 
World,”  April  7,  1934,  page  522).  The  sponsors  of  the  resolution  are  shown 
with  the  President  as  he  signed  the  bill.  Representative  John  E.  Rankin  on  his 
right  and  Senator  George  W.  Norris  ("Father  of  Muscle  Shoals”)  on  his  left. 

I 
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Stocks  Move  in  Narrow  Range 


120 
110 
100 
90 
80 
70 
60 
50 
40 
30 
20 
10 

With  the  fate  of  the  stock  exchange  regulatory  hill  still  undetermined, 
securities  moved  with  lessened  activity  during  the  week.  "Electrical  World” 
index  remained  unchanged,  25.2. 
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New  Utility  Listings 
Increase  in  1934 

Of  the  ^)2  effective  registration  state¬ 
ments  filed  with  the  Federal  Trade 
Commission  for  the  first  quarter  of 
1934,  and  totaling  $164,922,002,  pro¬ 
posed  electric  power,  gas  and  water 
company  issues  amounted  to  $30,000,- 
000,  or  18.2  per  cent  of  the  total  for 
the  quarter.  Both  the  numher  and 
value  of  the  first  quarter  issues  were 
low'er  than  the  last  (juarter  of  1933,  the 
commission  disclosed.  Reorganization 
securities  are  not  included  in  these 
totals. 

Manufacturing  industries  accounted 
for  $23,339,389  in  the  first  quarter  of 
1934,  representing  15  per  cent  of  the 
total,  as  compared  with  approximately 
30  per  cent  in  the  last  quarter  of  1933. 
The  distrihution  of  total  gross  proceeds 
according  to  the  type  of  registration 
shows  that  the  manufacturing  industries 
were  second  in  the  last  quarter  of  1933, 
hut  yielded  that  place  in  the  first 
(juarter  of  the  current  year  to  the  elec¬ 
tric,  power,  gas  and  water  companies, 
whose  volume  of  securities  increased 
from  $8,750,000,  or  4.9  per  cent  of  the 
total,  in  the  last  (juarter  of  1933  to 
$30,000,000.  or  18.2  per  cent  of  the  total, 
in  the  first  (juarter  of  1934. 


Seattle  Municipal  Bonds 

Purchase  of  a  $5,000,000  bond  issue  of 
the  Seattle  Municipal  Light  &  Power 
Comjiany  has  been  concluded  by  a  syn¬ 
dicate  comprising  the  Bancamerica- 


Blair  Corporation,  the  Central  Rejiuh- 
lic  Company  of  Chicago  and  Drum- 
heller,  Ehrlichman  &  White  of  Seattle. 
A  major  banking  group  is  being  formed 
to  market  the  bonds.  The  proceeds 
will  enable  the  city  to  complete  the  last 
units  of  its  Skagit  River  hydro-electric 
development. 

Cooley  Furnace  Licensed 

Appointment  of  the  Cooley  Electric 
Furnace  Comjiany  of  Indianapolis  as 
the  exclusive  licensee  of  Wild-Barfield 
Electric  Eurnaces,  Ltd.,  of  London, 
England,  has  been  announced.  The 
Cooley  company  will  manufacture  and 
sell  the  patented  forced  air  circulation 
tempering  furnaces  and  automatic 
charge  progress  recording  process  of 
steel  tempering  of  the  British  firm. 
These  furnaces  will  be  equipped  in  this 
country  with  the  Cooley  Doreco  heat¬ 
ing  elements. 

Texas-Louisiana  Plans 

A  reorganization  plan  for  the  Texas- 
Louisiana  Power  Company,  in  receiv¬ 
ership,  was  submitted  to  bondholders 
this  week  by  a  protective  committee. 
I’nder  tire  plan  holders  of  the  present 
first  mortgage  bonds  would  get  50  per 
cent  of  their  present  holdings  in  new 
first  mortgage  25-year  5  per  cent  sink¬ 
ing  fund  bonds  and,  based  on  partici- 
jiation  in  tlie  plan,  about  85  per  cent  of 
the  common  stock  of  the  new  company, 
the  remaining  15  per  cent  going  to 
junior  creditors.  Common  stock  would 


be  deposited  under  a  voting  trust  agree¬ 
ment.  The  plan  has  been  filed  with  the 
federal  court  at  Fort  Worth,  Tex. 

Equipment  Makers  Show 
4.4^0  Net  Loss  on  Sales 

Although  manufacturing  industries  as 
a  whole  earned  slightly  less  than  one 
cent  per  dollar  of  sales  in  1933.  the 
electrical  equipment  industry  lost  4.4 
cents  per  dollar  of  its  products  sold,  ac¬ 
cording  to  an  analysis  of  the  reports 
of  240  companies  made  by  tbe  National 
City  Bank  of  New  York.  Eight  electrical 
manufacturers  reported  a  deficit  of  $12,- 
051,000  on  sales  totaling  $297,276,()()0. 

The  loss  on  sales  for  electrical  etjuip- 
ment  manufacturers  was  second  only  to 
that  of  the  iron  and  steel  industry, 
which  showed  a  deficit  per  dollar  of 
sales  of  6.9  cents.  Best  net  profits  were 
shown  by  cotton  mills,  drug  and  sundry 
manufacturers  and  shoe  producers,  who 
averaged  net  profits  of  approximately  7 
per  cent  on  sales. 


McGraw  Electric  Sales  Up 

As  an  indication  of  improved  business 
conditions,  the  McGraw  Electric  Com¬ 
pany,  Chicago,  reports  that  March  sales 
were  309  per  cent  of  the  same  month  a 
year  ago.  Each  month  since  last  June 
to  the  present  showed  a  substantial  in¬ 
crease  over  the  same  month  of  the 
previous  year,  preliminary  estimates 
indicating  net  earnings  for  the  twelve¬ 
month  period  ended  March  31  will  ap¬ 
proximate  $1  per  share.  Net  profit  for 
the  year  1933  after  taxes,  depreciation 
and  other  charges  totaled  $105,550, 
equal  to  44  cents  a  share  on  236,396 
par  shares  outstanding,  excluding  13,604 
shares  in  treasury,  contrasted  with  net 
loss  of  $269,124  in  1932. 


Construction  Awards  Rise 

For  the  first  quarter  of  1934  contracts 
for  construction  of  all  descriptions 
totaled  $462,341,500,  as  contrasted  with 
only  $196,026,800  in  the  corresponding 
quarter  of  1933,  according  to  F.  W 
Dodge  Corporation.  For  residential 
building  the  gain  over  1933  to  date 
amounted  to  approximately  46  per  cent: 
for  non-residential  building  the  increase 
was  almost  85  per  cent ;  for  public 
works  the  1934  volume  was  more  than 
3i  times  the  size  of  the  1933  total  t  while 
for  public  utilities  the  first  quarter  ^ 
total  was  about  2i  times  as  great  as  in 
the  corresponding  period  of  19.B 
March  contracts  for  construction  of  all 
descriptions  amounted  to  $179,161. 5flh. 
a  figure  representing  twice  the  total  re¬ 
ported  for  February  and  three  times  the 
volume  of  March,  1933. 
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Major  New  Construction 
This  Week 


I 

Frigidaire  House  Sales 
164^  Over  Year  Ago 

A  sales  increase  in  every  classification 
of  the  business  of  Frigidaire  Corpora¬ 
tion  during  March,  was  reported  this 
week  by  E.  G.  Biechler,  president  and 
general  manager.  Household  refrigera¬ 
tor  sales  to  purchasers  were  432  per  cent 
higher  in  March  than  in  February  and 
I  164  per  cent  higher  than  in  March  of 
last  year.  This  tremendous  sales  gain, 

I  Mr.  Biechler  said,  proves  the  better 
financial  condition  of  families  that  is 
being  registered  in  every  section  of  the 
country,  in  both  urban  and  industrial 
localities. 

Sales  of  refrigerating  equipment  to 
retailers  of  foods  and  beverages,  to  ice 
cream  retailers  and  to  business  con¬ 
cerns  requiring  water-cooling  facilities 
I  increased  71  per  cent  in  comparison 
with  the  same  30-day  period  a  year  ago. 

I  Even  sale  of  equipment  for  apartment 
houses,  a  source  of  business  that  has 
been  dormant  for  several  years  because 
of  the  cessation  of  building  activities, 
showed  an  increase. 

Profits  Down  in  1933  for 
j  Thomson-Houston,  Ltd. 

I  British  Thomson-Houston  Company  re- 
'  ports  a  decline  in  profits,  after  income 
:  tax,  from  £392,015  ($1,960,075)  to 

!  £256,949  ($1,284,745)  for  1933.  Inter¬ 

est  charges  and  depreciation  absorb  ma¬ 
terially  less  than  last  year.  The  direc¬ 
tors,  however,  have  been  unable  to  rec¬ 
ommend  a  dividend  on  the  ordinary 
i  shares  (against  4  per  cent  for  1932), 
I  the  balance  forward,  after  meeting  the 
I  preference  dividend,  being  slightly 

Is  higher  at  £229,443  against  £227,795. 

j  The  ordinary  shares  are  all  held  by  As- 

y  sociated  Electrical  Industries,  Ltd.  The 

II  balance  sheet  shows  floating  assets  at  a 

I  total  of  £3,536,490,  against  current  lia- 

h  bilities  of  £904,262,  including  reserves 

Ij  tor  contingencies. 

j! 

if  Exposition  in  Denver 

Expanding  its  usual  annual  state-wide 
L  gathering  to  include  the  states  of  New 

|||  Mexico  and  Wyoming,  the  Electrical 

k*  League  of  Colorado  will  join  with  the 

I  Rocky  Mountain  Electrical  Association 

B  in  presenting  an  all-industry  conference 

i|  sales  rally  and  electrical  exposition  in 


New  York  Metal  Prices 
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Denver,  April  23-26.  The  electrical 
exhibit  will  be  novel  in  the  history  of 
this  territory,  including  many  new  ap¬ 
pliances  and  equipment  and  departures 
in  the  application  of  electrical  energy. 

Crocker-Wheeler  Loss  Cut 

For  the  quarter  ended  March  31, 
Crocker- VV'^heeler  Electric  Manufactur¬ 
ing  Company  reports  net  loss  after 
taxes,  depreciation,  amortization  and 
other  charges  of  $8,094,  comparing  with 
a  net  loss  of  $68,866  in  the  first  quarter 
of  1933. 

Neon  Airport  Lighting 
Gets  Washington  Approval 

Adecjuate  and  economical  lighting  of 
airports  with  portable  battery  neon 
lights  is  forecast  by  the  announcement 
that  such  lights  have  been  sanctioned 
by  the  Aeronautics  branch  of  the  De¬ 
partment  of  Commerce.  Neon  flashing 
lights  have  been  approved  for  use  as 
boundary,  runway  and  obstruction  lights 
and  are  said  to  be  able  to  function  at 
between  55  and  60  flashes  per  minute  at 
a  cost  of  one  to  two  cents  a  day  with 
battery  charging  only  every  six  months. 

Their  visibility  has  been  shown  to  be 
adequate  by  tests  of  the  Bureau  of 
Standards  and  Aeronautics  branches  of 
the  Department  of  Commerce  and  they 
are  unaffected  by  line  storm  troubles. 
Lights  are  not  electrically  intercon¬ 
nected,  so  storms  would  not  put  all 
lights  out  of  commission  at  one  time. 


Amertran  Expands  Line 

Permission  to  manufacture  and  sell 
luminous  tube  transformers  under  a 
non-exclusive  license  has  been  granted 
the  American  Transformer  Company, 
Newark,  N.  J.,  by  the  Jefferson  Electric 
Company,  Bellwood,  Ill.,  which  holds 
certain  patents  on  construction  im¬ 
provements.  This  addition  to  the 
Amertran  line  is  in  accord  with  its  cur¬ 
rent  expansion  program,  company 
officials  stated. 

Mid- West  Safety  Mark  Set 

Ten  out  of  fifteen  electrical  apparatus 
manufacturers  in  Michigan,  Illinois. 
Minnesota  and  Wisconsin  established 
perfect  records  in  a  no-accident  contest 
recently  conducted  by  the  Employers 
Mutual  Liability  Insurance  Company  of 
Wausau,  Wis.  The  contest  included  1,160 
companies,  representing  51  industries  in 
the  four  states.  Workers  in  electrical 
apparatus  manufacturing  plants  com¬ 
peted  in  efforts  to  reduce  accidents  in 
their  plants  for  the  seven-month  period 
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Transformers  and  accessory  equip¬ 
ment,  regulators,  power  feeders  and 
other  equipment  will  be  purchased  for 
new  power  substation  for  mining  serv¬ 
ice  by  Yuba  Consolidated  Gold  Fields, 
Inc.,  Hammonton,  Calif.  Cost  about 
$65,000. 

Motors  and  controls,  conveyors,  etc., 
will  be  installed  in  new  food  products 
packing  plant  addition  of  Kroger  Gro¬ 
cery  &  Baking  Company,  Cincinnati, 
Ohio.  Cost  about  $500,000. 

Fort  Thomas,  Ky.,  plans  early  call 
for  bids  for  new  city-owned  electric 
light  and  power  plant  and  distribution 
system.  Fund  of  $250,000  is  being  ar¬ 
ranged. 

Flint  Hill  Brewing  Company,  Flint, 
Mich.,  plans  new  plant.  Cost  about 
$100,000,  with  equipment. 

Until  April  25,  Bureau  of  Water  and 
Power,  Los  Angeles,  Calif.,  asks  bids 
for  25,873  ft.  750,000-circ.mil,  lead- 
covered  cable  and  for  12,800  ft.  No.  12, 
A.W.G.,  lead-covered  cable  (Specifica¬ 
tion  1388). 

O’Shaughnessy  Brothers,  Lawrence- 
burg,  Ind.,  plan  new  multi-unit  distill¬ 
ing  plant,  including  power  house.  Cost 
over  $125,000. 

Potomac  Electric  Power  Company, 
Washington,  D.  C.,  has  plans  for  new 
power  substation.  Cost  about  $50,000, 
with  equipment. 

Balboa  Brewing  Company,  San  Diego, 
Calif.,  plans  new  multi-unit  plant,  in¬ 
cluding  improvements  in  present  build¬ 
ings.  Cost  close  to  $100,000. 

Motors  and  controls,  conveyors,  regu¬ 
lators  and  other  equipment  will  be  in¬ 
stalled  in  new  multi-story  plant  addition 
of  A.  H.  Lewis  Medicine  Company,  St. 
Louis,  Mo.  Cost  over  $100,000. 

Board  of  Greenwood  County  Com¬ 
missioners,  Greenwood,  S.  C.,  plans 
new  hydroelectric  generating  plant  on 
Saluda  River,  vicinity  of  Chappells, 
S.  C.,  with  transmission  lines  in  differ¬ 
ent  parts  of  county  and  power  substa¬ 
tions  for  distribution.  A  $1,000,000 
project.  Financing  is  being  arranged. 

Motors  and  controls,  regulators,  con¬ 
veyors  and  other  equipment  will  be  in¬ 
stalled  for  expansion  and  improvements 
at  plant  of  Lockheed  Aircraft  Corpora¬ 
tion,  Burbank,  Calif.  Company  is  dis¬ 
posing  of  new  stock  issue  of  $250,000, 
considerable  part  of  fund  to  be  used  for 
purpose  noted. 

Wellman,  Iowa,  has  rejected  bids 
recently  received  for  equipment  for  new 
city-owned  electric  light  and  power 
plant,  including  Diesel  engine-generator 
and  accessories  and  distribution  lines. 
Proposed  to  ask  new  bids  at  later  date. 
Fund  of  $85,(M)0  has  been  arranged  for 
work. 


beginning  June  1,  1933,  and  ending  De¬ 
cember  31.  Workers  in  fifteen  electri¬ 
cal  apparatus  manufacturing  plants  put 
in  1,167,427  man-hours  during  the 
seven-month  period.  Nineteen  accidents 
occurred,  giving  the  industry  a  final 
frequency  of  16.4  accidents  per  million 
man-hours  worked. 
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MEN  OF  THE  INDUSTRY 


Harky  J.  Hauer,  president  of  the 
Southern  California  Edison  Company, 
has  been  elected  a  director  of  the  Pacific 
Mutual  Life  Insurance  Company  of  Los 
Angeles. 

H.  H.  Adams,  assistant  to  Morse 
Dell  Plain,  president,  has  been  elected  a 
memlier  of  the  board  of  directors  of  the 
Gary  (Ind.)  Heat,  Light  &  Water  Com¬ 
pany  to  succeed  the  late  William  A. 
Sauer. 

Matthew  S.  Sloan,  formerly  presi¬ 
dent  of  the  New  York  Edison  Company 
and  affiliated  companies,  has  been 
named  chairman  of  the  board  of  the 
Missouri-Kansas-Texas  Railroad.  Mr. 
Sloan  became  a  member  of  the  board 
of  directors  of  “Katy”  a  year  ago  and 
has  also  been  a  member  (.>f  the  execu¬ 
tive  committee  since  that  time. 

Donald  R.  Dohner,  formerly  direc¬ 
tor  of  art  in  the  engineering  depart¬ 
ment  of  the  W'estinghouse  Electric  & 
Manufacturing  Company,  and  Alex¬ 
ander  J.  Kostellow,  professor  of  indus¬ 
trial  design,  Carnegie  Institute  of  Tech¬ 
nology,  have  established  offices  in 
Pittsburgh,  where  they  will  carry  on  an 
industrial  design  and  research  service. 

William  H.  Tangeman,  connected 
with  the  Hot  Point  plant  of  the  Gen¬ 
eral  Electric  Company  at  Ontario, 
Calif.,  for  the  past  fourteen  years,  has 
been  named  executive  head  of  the  plant 
to  succeed  the  late  Earl  H.  Richardson. 
Mr.  Tangeman  has  served  as  head  of 
the  engineering  dej)artment  of  the  plant 
and  was  superintendent  under  Mr.  Rich¬ 
ardson. 

Samuel  G.  Hihhen,  director  of  light¬ 
ing  of  the  Westinghouse  Lamp  Com¬ 
pany,  will  sail  on  the  SS.  ManJiottan, 
April  25,  to  lecture  in  England  and  sub¬ 
sequently  to  make  an  extended  tour  of 
the  Continent  to  study  European  light¬ 
ing  progress.  While  in  Europe  Mr. 
Hibben  will  make  an  extended  inspection 
trip  of  the  sodium  and  mercury-vapor 
lai'M)  installations  in  England.  Germany, 
Belgium,  Holland  and  France.  He  will 
also  accumulate  performance  ami  cost 
data  on  industrial  and  commercial  in¬ 
stallations  abroad. 

D.wid  Ad.\ms  has  been  appointed 
Pittsburgh  district  sales  manager  of  the 
Falk  Corporation.  Milwaukee,  to  suc¬ 
ceed  W.  (L  Beyer,  who  recently  re¬ 
signed  to  become  a  member  of  the  Pitts¬ 
burgh  Civil  .Service  Commission.  Mr. 
Adams  has  been  with  the  Falk  Corpo¬ 
ration  for  the  past  four  years  in  the 
sales  department  at  Milwaukee  and  pre¬ 
viously  bad  been  with  National  Mallea¬ 


ble  &  Steel  Castings  Company,  Sharon, 
Pa.,  and  W.  A.  Riddell  Company, 
Bucyrus,  Ohio,  in  charge  of  foundry 
and  sales.  He  was  graduated  from 
Rensselaer  Polytechnic  Institute  in  1914. 

C.  S.  Reed  Assumes 
New  Executive  Duties 

C.  S.  Reed,  who  has  been  connected  with 
the  Southern  Public  Utilities  Company, 
Charlotte,  N.  C.,  as  consultant  engineer 
for  the  past  five  years,  has  discontinued 
his  private  practice  to  join  the  staff  of 


that  utility  as  a  vice-president.  Mr. 
Reed  brings  to  his  new  executive  posi¬ 
tion  an  intimate  knowledge  of  the  com¬ 
pany’s  affairs,  obtained  during  the  five 
years  he  acted  in  a  consultant  capacity. 
A  native  of  Pittsburgh,  he  was  gradu¬ 
ated  from  the  University  of  Pittsburgh 
in  1911  and  obtained  his  early  experi¬ 
ence  with  the  Doherty  interests,  which 
he  served  for  fifteen  years  in  various 
sections  of  the  country. 


Batt  L.  Spain,  who  has  been  for  the 
past  24  years  with  the  General  Electric 
Company  at  the  West  Lynn  works  as 
manager  of  turbo-blower  sales,  is  now 
connected  with  Ingersoll-Rand  Com¬ 
pany  as  manager  of  the  turbo-blower 
department,  with  headquarters  in  New 
York.  The  occasion  for  the  transfer  of 
Mr.  Spain  is  the  acquisition  of  the 
turbo-blower  business  of  General  Elec¬ 
tric  by  the  Ingersoll-Rand  Company. 

Charlf-s  W.  Burroughs  has  re¬ 
cently  been  appointed  district  manager 
of  the  Montreal  office  of  the  English 
Electric  Company  of  Canada.  Ltd.  Mr. 
Burroughs  is  well  known  to  electrical 
and  mechanical  engineers  in  Canada 
and  the  United  States,  particularly  for 
his  achievements  in  developing  the  high- 


pressure  steam  generator  which  bears 
his  name.  It  was  in  1925  that  he  at¬ 
tracted  the  attention  of  power  plant  en¬ 
gineers,  when  he  put  into  successful 
operation  at  the  Redpath  sugar  refinery 
two  high-pressure  steam  generators  of 
his  own  invention. 

Bernard  P.  Shearon,  secretary, 
treasurer  of  the  United  Indiana  Public 
Service  Company,  Hammond,  Ind.,  has 
been  elected  a  director  to  succeed  the 
late  William  A.  Sauer. 

J.  A.  P'reeman,  who  has  been  con¬ 
nected  with  the  Public  Service  Company 
of  Colorado,  Denver,  for  eight  years, 
has  been  appointed  district  manager  at 
Idaho  Springs,  filling  the  vacancy 
caused  by  the  death  of  C.  J.  Hancock. 

W.  R.  Chawner,  for  the  last  fourteen 
years  power  sales  engineer  of  the  South¬ 
ern  Sierras  Power  Company  at  River¬ 
side,  Calif.,  has  resigned  to  take  the 
position  of  general  manager  of  the 
Temescal  Water  Company,  at  Corona. 
Calif. 

J.  D.  Ross,  superintendent  of  lighting, 
Seattle,  Wash.,  has  been  called  to  Wash¬ 
ington.  D.  C..  by  the  Federal  Trade 
Commission  to  assist  in  a  nation-wide 
power  survey  it  is  conducting.  Mayor 
John  F.  Dore  has  granted  him  a  leave 
of  absence. 

C.  E.  Skinner,  assistant  director  of 
engineering.  Westinghouse  Electric  & 
Manufacturing  Company,  has  been 
elected  a  vice-president  of  the  Ameri¬ 
can  Association  for  the  Advancement 
of  .Science  and  chosen  chairman  of  its 
engineering  section. 

C.  N.  Roiu.vson,  formerly  in  the 
power  sales  department  of  the  Public 
Service  Company  of  Northern  Illinois, 
has  become  manager  of  the  new-busi- 
ness  department  of  the  Central  Illinois 
Public  Service  Company,  with  head- 
(luarters  at  .Springfield. 


OBITUARY 

1).  H.  Cantrell,  attorney,  of  Little 
Rock,  Ark.,  and  formerly  president  of 
the  Little  Rock  Railway  &  Electric 
Company,  died  .Xpril  4  in  Washington, 
D.  C.  At  the  time  of  his  death  Mr. 
Cantrell  was  a  director  of  the  .Xrk.'insas 
Power  &  Light  Company'. 

Minor  M.  Davis,  retired  electrical 
engineer  and  traffic  manager  for  the 
Postal  Telegraph  Company,  died  at  hb 
home  in  North  Chatham,  Mass..  April 
13.  in  his  seventy-sixth  year.  Shortly 
after  the  World  War  he  severed  his 
connection  with  the  Postal,  with  which 
he  had  been  associated  since  its  organi¬ 
zation.  In  its  interests  he  traveled 
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also  a  director  in  several  companies 
affiliated  with  the  American  Engineer¬ 
ing  Company. 

Harry  P.  Chandler,  an  executive 
assistant  of  the  Public  Service  Corpo¬ 
ration  of  New  Jersey,  died  April  3,  at 
his  home  in  Asbury  Park,  as  the  result 
of  a  stroke.  He  was  60  years  of  age. 
A  native  of  Newark,  Mr.  Chandler 
started  with  the  old  Newark  Electric 
&  Power  Company  43  years  ago  as  a 
collector,  rising  to  general  bookkeeper 
and  cashier.  He  became  identified  with 
the  United  Electric  Company  in  1900 
as  Newark  agent.  Mr.  Chandler  spent 
seventeen  years  as  division  agent  of  the 
central  division  for  Public  Service  and 
was  made  executive  assistant  in  1926. 


and  power  apparatus  for  experimental, 
operating  and  manufacturing  purposes 
and  designed  and  manufactured  electri¬ 
cal  and  mechanical  appliances  for  power, 
railways  and  industrial  plants.  Execu¬ 
tive  positions  held  by  Mr.  Condict  in¬ 
cluded  those  of  general  manager  of  the 
Electric  Car  Company  of  America,  chief 
engineer  of  the  Electric  Vehicle  Com¬ 
pany,  vice-president  and  general  man¬ 
ager  of  the  Electro  Dynamic  Company 
and  consulting  engineer  for  several  auto¬ 
mobile  companies. 

William  F.  Sauter,  industrialist 
and  chairman  of  the  board  of  the  Ameri¬ 
can  Engineering  Company,  Philadel¬ 
phia,  died  in  that  city  April  6  in  his 
seventv-fourth  year.  Mr.  Sauter  was 


throughout  the  United  States.  Mr.  Davis 
was  a  fellow  of  the  American  Institute 
of  Electrical  Engineers. 

F.  Paul  Anderson,  dean  of  the  Col¬ 
lege  of  Engineering  at  the  University 
of  Kentucky  since  1917  and  nationally 
known  in  the  development  of  heat¬ 
ing  and  ventilating  engineering,  died 
April  8,  after  a  long  illness,  of  cancer. 
He  was  67  years  of  age.  As  director 
of  the  research  laboratory  of  the  Amer¬ 
ican  Society  of  Heating  and  Ventilating 
Engineers,  of  which  he  was  a  past- 
president,  he  directed  the  preparation 
of  62  scientific  papers  pertaining  to 
air-conditioning,  heating  and  ventilat¬ 
ing.  For  three  years  he  was  a  member 
of  the  engineering  division  of  the  Na¬ 
tional  Research  Council. 

George  A.  Littell,  85,  consulting 
engineer  of  Potsdam,  N.  Y.,  died  at  his 
home  in  that  village  recently.  Mr. 
Littell  was  an  instructor  in  engineering 
for  several  years  at  Clarkson  College 
and  later  on  the  staff  of  University  of 
Delaware.  He  also  served  many  years 
ago  as  superintendent  of  the  Potsdam 
electric  light  and  water  plant. 

Clarence  P.  Bradley,  president  of 
the  Bradley  &  Hubbard  Manufacturing 
Company,  Meriden.  Conn.,  manufacturer 
of  electric  light  fi.xtures,  died  at  his 
home  in  that  city  March  9.  The  com¬ 
pany  he  headed  was  established  in  1854 
by  his  father,  the  late  N.  L.  Bradley, 
and  Walter  Hubbard.  Mr.  Bradley  was 
71  years  of  age.  « 

William  T.  Baker,  president  and  a 
member  of  the  lioard  of  directors  of  the 
Utica  (N.  Y.)  Gas  &  Electric  Company, 
died  at  his  home  in  Utica  April  9  at  the 
age  of  89.  In  addition  to  his  connec¬ 
tion  with  the  public  utility  industry, 
Mr.  Baker  was  well  known  in  the  puh- 
lishing  field  as  owner  of  the  Utica  Satur¬ 
day  Globe.  Among  the  other  business 
enterprises  with  which  he  was  identified 
was  the  Utica  Knitting  Company  in  the 
capacity  of  president. 

.Samuel  M.  Green,  one  of  the  most 
distinguished  consulting  engineers  in 
the  New  England  area,  died  at  his 
home  in  Springfield,  Mass.,  recently, 
after  a  long  illness.  He  was  born  at 
Benton  Harbor,  Mich.,  in  1864;  was 
educated  at  the  Worcester  Polytechnic 
Institute,  and  in  the  course  of  his  career 
served  as  engineer  and  architect  for 
many  buildings,  industrial  and  particu¬ 
larly  chemical  plants,  with  a  practice 
e.xtending  to  Europe  and  Australia. 

Ci.  Herbert  Condict.  consulting  en¬ 
gineer  and  pioneer  in  the  development 
of  electrical  transportation,  died  April 
9  at  his  winter  residence  in  Orlando. 
Fla.,  at  the  age  of  72.  In  the  course  of 
his  career  Mr.  Condict  erected  power 
hoiues,  machine  shops  and  mechanical 
handling  plants  and  installed  machinery 


NEW  EQUIPMENT 


Portable  Room  Coolers  dust-proof  box  surmounting  the  capaci¬ 

tor  unit.  This  box  is  provided  with  con- 
Self-contained  portable  summer  air-  duit  holes,  each  provided  with  dust  cap 
conditioning  units  requiring  only  elec-  and  containing  standard  N.E.C.  indicat- 
trical  cord  and  hose  connections  have  ing  fuses,  which  can  be  easily  inspected 
been  announced  by  the  W'estinghouse  by  removing  the  gasketed  cover,  held  by 
Electric  &  Manufacturing  Company.  two  winged  nuts  on  hinged  studs  at¬ 
tached  to  the  tank. 


Upright  Design  Added 


Similar  in  mechanism  to  its  horizontal 
design,  upright  design  “Vari-Speed”  in¬ 
closed  motors  have  been  introduced  by 
Sterling  Electric  Motors,  Inc.,  Los  An¬ 
geles.  They  are  available  in  ratings  up 
to  15  hp.  with  infinite  speed  variation 
and  standard  variations  are  2:1.  3:1, 
4:1.  Standard  remote-control  acces- 


‘“Mobilaire”  coolers  circulate,  dehu- 
midify  and  cool  the  air  and  require  no 
major  alterations  for  installation.  Steel 
cabinets  in  three  finishes  are  offered  for 
these  i-ton  units,  which  measure 
38  X  25  X  13i  in.  The  height  is  29  in. 
with  casters  and  the  weight  of  the  units 
is  350  lb.  Mobilaire  units  are  suitable 
for  homes,  offices,  hotel  rooms,  small 
stores  or  other  rooms  of  about  150  to 
300  sq.ft,  floor  area. 


Non-inflammable,  totally  in¬ 
closed  CAPACITORS  for  use  in  dusty  at¬ 
mospheres  of  grain  mills,  textile  mills, 
etc.,  have  been  introduced  by  the  Gen¬ 
eral  Electric  Company,  Schenectady. 
Use  of  non-inflammahle  “Pyranol”  of 
high  dielectric  and  insulating  strength 
permits  smaller  and  lighter  over-all 
units.  The  capacitor  dielectric  itself  is 
hermetically  sealed  and  connections  are 
brought  out  through  bushings  into  a 


sories  can  be  used.  “Slo  or  Hi-speed 
gears”  on  the  output  shaft  can  be  fur¬ 
nished  as  in  the  horizontal  types.  Ball 
bearings  are  used  throughout,  speed  is 
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constant  at  any  setting  of  the  pulleys  lubricated  ball  bearings.  Brushes  and 
and  motors  can  be  mounted  in  any  posi-  commutator  are  easily  accessible,  the 
tion.  Described  in  Bulletin  Xo.  133.  openings  used  being  closed  with  a  sheet 

metal  ring  similar  to  the  construction 
of  an  a.xle  generator.  Frame  and  end 
Outdoor  Photo  Relays  brackets  are  solid  except  for  these  brush 

and  commutator  holes. 


ENGINEERING  DATA 
FROM  MANUFACTURERS 


Bulletins  and  catalogs  now  available  to 
engineers  by  manufaaurers  and  associations 


Improving  Power  Factor  for  Profit, 
G.E.  capacitors  pyranol-treated,  Bulletin 
GEA-77F  of  the  General  Electric  Com¬ 
pany,  Schenectady,  N.  Y.,  27  pages,  Jan¬ 
uary,  1934.  Applications,  illustrations, 
circuit  diagrams  and  prices  of  “Pyranol” 
treated  capacitors  together  with  a  typical 
power-factor  survey. 

Explosion- Proof  Condulets  for  Hazard¬ 
ous  Locations,  Bulletin  2282  of  the 
Crouse-Hinds  Company,  Syracuse,  N.  Y., 
64  pages,  March  11,  1934.  Installations 
and  lists  of  prices  and  sizes  of  explosion- 
and  vapor-proof  equipment. 

Brown  Resistance  Thermometers  for 
measuring  temperature*'  from  — 300  deg. 
to  -f- 1,000  deg.  F.,  Catalog  No.  9001,  the 
Brown  Instrument  Company,  Philadelphia, 
Pa.,  32  pages.  Description  with  illustra¬ 
tions  of  Brown  indicating,  recording  and 
controlling  types  of  resistance  thermome¬ 
ters  with  new  and  improved  features. 

Bakelite  Molded  materials  and  their  uses, 
sixth  edition  of  the  Bakelite  Corporation, 
New  York,  N.  Y.,  48  pages,  March,  19.34. 
Indicates  the  different  materials  and  their 
uses  together  with  a  description  of  the 
molding  process  and  needed  equipment. 

Freyn  Design  publication  No.  11  for 
March,  1934,  of  the  Freyn  Engineering 
Company,  Chicago,  Ill.,  24  pages.  .Arti¬ 
cles  on  blast  furnaces  and  their  equipment 
and  illustrated  descrijjtions  of  Freyn  de¬ 
sign  steel  mill  equipment. 

Graphical  Symbols  Used  for  Elfxtric 
Power  and  Wiring,  approved  as  tentative 
standard  by  the  American  Standards  .As¬ 
sociation;  .A.I.E.E.  No.  17g2,  five  pages, 
January,  1934.  Price  20  cents. 

Electric  .Arc-Weldino  Apparatus  ap¬ 
proved  as  tentative  standard  by  the  Ameri¬ 
can  Standards  Association;  A.I.E.E.  No. 
38,  eleven  pages,  January,  1934.  Price  40 
cents. 

Graphical  Symbols  Used  for  Electric 
Traction,  including  railway  signaling,  ap¬ 
proved  as  tentative  standard  by  American 
Standards  Association;  A.I.E.E.  No.  17g5, 
20  pages,  January,  1934.  Price  40  cents. 

Resistance  Welding  .Apparatus,  ap¬ 
proved  as  tentative  standard  by  .American 
Standards  Association;  A.I.E.E.  No.  39, 
ten  pages,  January,  1934.  Price  30  cents. 

Graphical  Symbols  Used  for  Radio,  ap¬ 
proved  as  tentative  standard  by  the  Ameri¬ 
can  Standards  Association;  .A.I.E.E.  No. 
17g3,  three  pages,  January,  1934.  Price 
20  cents. 

Constant  Current  Transformers  of  the 
moving  coil  type,  approved  as  tentative 
standard  by  the  American  Standards  As¬ 
sociation;  A.I.E.E.  No.  12,  ten  pages, 
January,  1934.  Price  30  cents. 

Rotating  Electrical  Machinery,  pro¬ 
posed  .American  standards ;  published  for 
general  comment  and  criticism ;  .A.S..A. 

C50,  71  pages,  November,  1933.  Price  25 
cents. 


Compression  Breakers 

Compression  type  industrial  circuit 
breakers,  type  .AF-C  in  which  arcs  are 
confined  to  a  closed  metal  cylinder  have 
been  announced  by  the  Trumbull  Elec¬ 
tric  Manufacturing  Company,  Plain- 
ville.  Conn.  .An  exclusive  feature  is  an 
entirely  dififerent  method  of  arc  inter¬ 
ruption.  When  the  breaker  trips  an 
overload  the  contacts  part  and  the  arc 


Completely  inclosed  weatherproof  photo¬ 
electric  relays  for  outdoor  use  have  been 
announced  by  the  G-M  Laboratories, 
Inc.,  Chicago.  .A  variety  of  photo¬ 
electric  circuits  can  be  furnished  for 
best  results  in  a  given  installation.  Re¬ 
lays  are  completely  inclosed  in  cast 
aluminum  case  with  hinged  gasketed 
cov'ers  that  can  be  fitted  with  tubular 
visors  to  protect  the  lenses  in  front  of 
either  the  cell,  lamp  or  both  from  rain, 
snow,  sleet  or  extraneous  light  effects. 
The  unit  illustrated  operates  on  stand¬ 
ard  110-volt  circuits  and  is  designed  to 
signal  watchmen  if  beams  are  inter¬ 
rupted.  Light  from  the  lamp  behind  the 
upper  visor  is  focused  from  a  mirror 
20  ft.  away  back  to  the  photocell  be¬ 
hind  the  lower  visor. 


generates  ga.ses  that  set  up  a  pressure 
within  the  cylinder,  which  increases  the 
resistance  of  the  arc  so  rapidly  that  in¬ 
terruption  is  said  to  occur  in  0.008 
second.  Operation  is  speedy  and  quiet 
with  no  e.xternal  arc. 


Heavy  Service  Welders 


Air-Conditioning  Motors 
for  Railway  Service 

Direct-current  motors  to  meet  the  spe¬ 
cial  requirements  of  air-conditioning 
equipment  on  railway  cars  have  been 
developed  by  the  Century  Electric  Com¬ 
pany  of  St.  Louis,  Mo.  The  electrical 
characteristics  are  designed  to  meet  the 
requirements  of  varying  voltage  due  to 
the  change  in  speed  of  the  generating 
unit  driven  from  the  trucks  of  the  rail¬ 
way  car  and  also  for  storage  battery 
operation  when  the  car  is  not  in  motion. 


Designed  for  the  heavy  .service  required 
in  steel  mills  and  shipyards,  a  400-amp. 

JpWL  direct-current  welder  for  either  bare 

or  coated  electrode  service  has  been  in- 
troduced  by  the  Westinghouse  Electric 
&  Manufacturing  Company.  The  welder 
Q||B||e^  is  driven  by  a  25-hp.,  230-volt  d.c. 

motor.  Unit  frame  construction  is  used 
which  incorporates  many  of  the  latest 
The  frame  used  is  cast  or  rolled  steel  features.  The  polarity  is  easily  re- 
with  welded  steel  feet.  End  brackets  versed  by  turning  a  simple  thumb 
are  cast  steel :  bearings  are  grease  switch. 
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